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• Boi dircng hoc sinh gioi hoa 

* Boi dtfdng hpc sinh thi Olympic 


NHA XUAT BAN DAI HOC QUOC GIA HA NQI 



L(fl NO IDAU 


Bo sack “ Hod hqc co ban vd nang cao” tic lop 8 den lop 12 la mol 
trong nhiing bo sack thorn khao nhdrn giip cac em hoc sink hodn 
thien kien thitc va nang cao ki nang gi&i bdi tap hod hoc. 

Noi dung bo sack duoc bicn soan thong rihdt. gom 2 phan: 

- Phan thiC nhat tom tat kien thiic ca ban theo sack giao khoa 
moi dong thbi bo sung mot so kien thiic can thiet, hen quan. Sau 
phan tom tat co bdi tap dp dung vd cuoi moi chuong co bdi tap mang 
tinh tong hop. He thong bdi tap trong bo sach rat phong phu, da 
dang vd phan Ion deu o mite nang cao. 


- Phan thii hai la hitdng dan giai, dap so cua cac bai tap tit gidi. 
Moi bdi tap tieu bieu cho mot dang bdi tap co ban deu co Idi gidi chi 
tiet de tic do hinh thanh phitong phap gidi. 


Chung toi hi vong bo sack nay Id mot tdi lieu tham khao doi vdi 
giao vien vd Id tdi tieu hoc tap thiet thitc doi vdi hoc sink. 

The gid mong nhdn ditqc y kien dong gop cua ban doc, nhat Id 
cua cac thdy co giao vd cac em hoc sinh. 


TAC GIA 


3 



Cl I (JONG 1 

CAU TAO NGUYEN Tlf 


A. KIEN THLfC C0 BAN CAN NHCf 

I.Dm a vao 4 so lugnq tii cua nquqen iuf cle xac cljnh nquqen to. 

Do dac trtftig cho trang thai mot electron trong nguyen tuf, ngifdi ta dung 
4 so lucfng tuf: 


Kf hi$u 


1 S6 lupng 
ti chi'nh 



2 Stf lifpng 
tii phu hay s 6 
lupng tu 
obitan 



G\& tri 


• Nguyen. 1. 2. 3. 4... 
n 11 2 3 4 5 6 7 


Ldp K L M N 0 P Q 


• Nguyen tif 0 -> n-1 
I I 0 1 2 3 4 5. 


Y ngtiTa 


• Dac trung cho mi/c nang li/gng 
r cua electron, dupe dung d(? chi 
— cac ldp electron trong nguydn tu. 

• Xac cJinh kich thi/cc va nang 

_luong cua o bitan._ 

• D5c trung cho cac ph5n ldp 
electron khac nhau. 


Ph§n s p d f g h... 
ldp 




4 S 6 * iJdng 
tu spin m* 



• Chi co 2 gia tri +7 (ki hieu T) 
2 

va - — (ki hi$u i) 

2 


• Cho biet hinh dang obitan 
trong khdng gian. 


• Dam m§y trong khdng gian 
khdng th£ dinh hudng tuy y ma 
dupe xac dinh bdi s 6 luo'ng td tu. 


• D2c tning vdi didn td con co 
sp quay xung quanh true ri€ng 
theo hai chidu ngupc nhau. 

• Quy dinh s 6 obitan trong cung 
mdc nang lupng, cd ( 2 ! + 1 ) gia 
tri. 


Khi viet electron dien vao cac 6 luong tit can nhd: 

• Quy tdc Hund I: Cue electron dien vao cac 6 luong tit sao cho tong so 
spin la cite dai. 

• Sap xcp electron vao obitan co $6 luong tit m: [hen nay co 2 each sdp 
xcp khde nhau: 

Cach 1: Xcp cac electron lan Itfat chictn cac obitan bdt dau tn co tri so 
nho nhdt tritdc. 

C£ch 2 Xcp cac electron lan luat chi An cac obitan bdt dau m co tri so 
lan nhdt tritdc. 

Khi gdp dc bai: u Xac dinh nguyen tit co dien tit chot vdi 4 so luong tit”. 
Dr bai ndn ghi ro sdp xcp theo each new . 

• Khdng the co hai electron co cung 4 so luong tit. N6i each khde, mdi 
obitan chi co the chita toi da 2 electron co spin ngUoc chieu nhau. 
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So obitan 



-3 -2 -1 0 +1 +2 +3 


Chu n 
ki 




1 0 0 4/2 va -Y? 


2 0 0 4/2 va -Y 2 

T~ ^1. 0.4-1 4^ va -Yi 


0 4/2 va -V2 


-1.0.+1 4/ 2 va-/2 


4/2 va -Yz 


4/2 va —Y? 


-1.0. 4l 4/2 va -V 2 


- 2 . - 1 , 0. 4/2 va —¥2 
+1. 42 


-3, -2. +Yi va —Yz 
- 1 . 0 . 1 . 

2. 3 



Cau hinh So e S6 Thd tu dien dien ti) vao 
g e td'i da toi da nguyen mdc vi phan mile cua 

tS nguy&n td cac nguyen 
trong tS 

chu ki 


TO H d§'n He diSn di§n 
td vao phan mdc Is 


TO Li d£n Me diSn didn 
td vao ph5n mdc 2s. 
sau do 2p 


TO Na dd’n Ar dien di§n 
ta vao ph3n mdc 3s, 
sau do 3p Ph5n mdc 
3d chi/a duoc di6n 


TO K dd'n Kr didn di$n 
Id vao die phSn mdc 
theo thd td 4s. 3d. 4p 
Cac phdn mdc 4d va 4f 
chua duoc dien 














































































































V 

5 

0 

0 

+54 va 44 j 2 

5s 2 

50 

18 

To Rb d§*n Xe didn di(n 
tii vao cac ph3n mtic 
theo thQ ty 5s, 4d, 5p. 



i 

-1. 0. +1 

va -54! 6 

1 

5p s 





2 

o' 

1 

CJ ^ 

u _ 

+V$ va -V? 

10 

5p'° 



C6c phSn mile 4f, 5d. 
5f va 5g chi/a dude 



3 

-3, -2, 

1 . 0. 1 . 
2.3 

Sf va -Vi 

14 

5f u 



dien 



1 


+V5 va — V 2 

18 

5g 18 





Trong chu ki 6 thit tu xep dien tic nhic sau: 

Cs-6s Ba-6s 2 ; La 5d‘6s 2 ; Ce-4f 2 5d ll 6s 2 ;...; Eu-4f 7 5d°6s 2 ; Gd-4f 7 5d'6s 2 ; 
... ; Tb-4f“5d°6s 2 ; ...; Yb-4f H 5d'’6s 2 ; Lu-Af'^d'es 2 ; Ir-4f H 5d 7 6s 2 ; 
Pt-4f u 5d 9 6s l ; Au-4f 14 5d in 6s'; ...; Rn-4f 1, 5d" , 6s 2 6p 6 . 

Litu y: Vdi cac nguyen tiJ c6 til 4 lrip trd len, cic phan ldp sau cung se 
ph£n bo electron sao cho phan lap dat tdi bao hoa hay ban bao hoa 
(sVd’Hf 14 hay s'pW). 


II. Vi£f phiidncj t?mh phan tfnq hgl nhdn 

Phan Cfng hat. nhan Ih phan ting 16m thay doi thanh phan hat nhan nguyen 
ttf de nguyen tu nguyen to n6y bien doi thanh nguyen tu nguyen to kh£c. 

a) Phan ting trong dd hat nhan tu phdn rd (cbn goi 16 d6ng vi phdng xa 
c6 Z > 83). 


Vi da: 


238 


u 


92 

Urani 

Radi 


h 


■w Thori 




222 Rn 

8K 

Radon 


+ 

+ 


IHe 

Heli 

‘He 


Heli 


Hat nhan phong xa hat pxbetaj con goi 16 phring xa kieu p, c6c dong vi 
pt.6ng xa c6 Z < 83 


Vi du: 


14 


C 




+ ., e 


Trong phan tfng nay c6 the coi \hu mot ncftron trong nhan m&t di mfit 
electron de bien th6nh mot proton: 


n 


,P 


+ > 


b) Sti than doat electron 

Hat nh^n thau mdt electron 6 lerp electron gan nhat. 
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Kali + e -> Argon 

Trong phan ting nay c6 the coi nhif mot proton trong nhan nhan mot 
electron de bien th&nh mot not.ron: 

> + !p —> ;,n 

c) Phan ling phan chia va phan ling tong hap hat nhan 
1 / Phan itng ph&n chia: 


“ 5 U + >-♦ ?U-> ss'Ba + ^Kr + 3> . Q 

(Q = 2.10 10 k.J/mol) 

Vtii mot lifting urani du ltin cdc hat ntitron moi sinh se gay ra mot phan 
ting day chuyen difa nhiet do len hang trieu do. 

2/ Phan dng t6ng hop hat nhan: 

4 JH -> ;^IIe + 2"e + 2,5.10 9 kJ/mol (1) 

Hat positron 

2*H -* i^He + + 2,8.10 K kJ/mol (2) 

Nang lifting ciia phan ting tong hop hat nhan cao hern nhieu so voi nfcng 
lifting sail sinh khi xay ra phan ting phan chia hat nhan. 

Chu y: Mot nguyen to co nhi6u dong vi khong nhat thiet \4t ca cac dong vi 
deu tliam gia phan ting hat nhan neu co xay ra phan ting hat nhan thi cliieu 
huting xay ra cung khong hoan toan giong nhau. 

Can chu y: Trong phan ting hat nhan, ca so' kho'i va dipn ticli deu diftic 
bao totin. 

“U + >-> -U->-Nr + ",e 

-Nr-♦ * 9 Pu + ",e 

S # Pu f ,‘n ——> «Y + “ fi Cs + 3'n + n/fngltfcrng 

Than) hoa bom hat nhan cf Nhat nftm 1945 la phan ilng cua urani 235 
va plutoni 239. 

31 Dieu die dong vi phong xa nh&n tao: 

^He + ; 4 N--> ; 7 0 i- JH 


4[H - 

-> jHe 

2 - 

-* 2 He 


> ?Nr + °,e 


, -Pu + * e 


+ SA1 


» p+ ;» 


i ? 0, diftic goi dong vi nhai tao trong do ‘^P c6 tfnh phong xa 
nen diftic gpi la dong vi ph6ng xa nhan tao. 


> - ',’e 
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positron (electron dieting) 



“Dan hat nhan" dung trong cac phan urng ban pha hat nhan co the la 
hat a, proton, natron, ... 

Nhcr phan urng tao hat nhan mcfi, ngucri ta da tao ra nhieu nguyen to 
mtfi de xep vao cac 6 trong trong bang tuan hoan (xem Phan 2). Ngoai ra 
con tao ra cac dang vi pliong xa nhan tao de dug dung trong ddi song. 


. f)g ronq cua nquqen Id, cua vat. chat va khoi li/ong rieng hat nhan 
nguyen tii khi biet kich thufcrc nguyen tu, hat nhan va so khoi. 

Khoi li/ong m 


- Khoi lifcmg rieng cua mot chat: D = 


The tich V 


- The tich khoi cau: V = — 7ir' 1 (r la ban kinh khoi cau proton). 

3 


- Lien lie gitfa D V ta co cong thurc: D = 


m 


—x3,14.r a 
3 


B. CAU HOI VA BAI TAP 

1. Xac djnh ten nguyen to ma nguyen tu co electron ngoai cung dien vao 
cau hinh electron co bo 4 so lUdng \ii nhu sau: 

a)n = 2, l = 0,m = 0 l s = +1/2 b) n = 3, I = 1, m = -1, s = -1/2 

c)n = 4,l = 0,m = 0,s = +1/2 d) n = 4, 1 = 1, m = -1, s = +1/2. 

HUONG DAN G1A1 


Xac dinh ten nguyen to: 


n 

1 

m 

S 

CSu hinh e 
ngoai cung 

CSu hinh e 
nguySn tu 

— 

2 

0 

0 

+ 1/2 

2 s' Q] 

Is 2 2s' 

Lili: Li 

3 

1 

-1 

- 1/2 

EMOlMft 

is 2 ?5 2 2p 6 3s 2 3p J 

LUU twynh: S 

4 0 0 + 1/2 4s ' [ T ] 

is 2 2s 2 2p c 3s 2 3p G 4S‘ 

Kali: K 

Is 2 2s 2 2p f 3s 5 3p° 3d 5 4s 1 

Crom: Cr 

Is 2 2s ? 2p 6 3s 2 3p 6 3d 10 4s' 

D6ng: Cu 

B 

1 

-1 

+1/2 

v mnr i 

Is 2 2s 2 ?p 6 3s 2 3p 8 3d'°4s 2 4p' 

Gali: Ga 


2. Xac dinh nguyen to X c6 electron cuoi cung co 4 so li/ong til: 
n = 3,1 = 1, m s -1, m s = -1/2. 

- X co cac mdc oxi hoa nao? Trong chat nao? Gi3i thich tai sao co cac 
mu: oxi h6a d6? 
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- Viet cac phi/dng trinh phan Ong dang don chat, ho&c hop chat ma X co 
su' thay doi cac mtfc oxi h6a do? 

HUONG DAN GIAI 

Nguyen to X c6 4 so laang ttf cua electron cuoi cung n = 3, 1 = 1, 
m = -1, m.s = -1/2 \k S. 

- S co cac mufc oxi hoa -1, -2, 0, +2, +4, +6 trong cac chat FeS 2 , H 2 S, S, 
SF 2 , S0 2 , H2SO4 (SO;,). 

Giai thick: S c6 6e Idp ngoai cung, phan bo 3s 2 3p 4 3d. Trang th£i co 
ban S sd dung 2e doc than (2e hoa tri). Tuy theo nguyen to' lien ket vdi 
hidro hay flo, clo... c6 s6' oxi hoa -2 hay +2 trong H 2 S (Na 2 S), SF 2 (SC1 2 ) .. 

Trifcfng hap d£c bi£t. FeS 2 : S c6 so oxi hoa -1. 

- U trang thai kich thich, electron phan ldp 3p nhay sang 3d ho$c 
electron phan Idp 3s nhay sang 3d. Khi S stf dung cdc electron nay se co so 
oxi hoa +4, +6 nluf trong S0 2 , SO.,... 

- C£c phdcfng trinh phan tfng: S co sit thay doi so oxi hoa 

H,S + - 0, -> HoO + so, 

2 

2FeS, + —Oj —> Fe,0 :i + 4SO2 
2 

S + 0 2 —> S0 2 

S + 2Na Na 2 S 

S0 2 + Br, + 2H,0 -> H2SO4 +• 2HBr 

SOv + 2H 2 S -> 3S + 2H 2 0 

2 H 2 SO 4 m\ c + Cu CuSO (1 + S0 2 + 2H 2 0 

3. Cho 3 nguyen to co ki hieu la A, B, C chua biet, co d3c diem: 

- A, B, C co tc5ng (n + I) b£ng nhau. trong do n A > n B , n c . 

- Tong so electron phan mdc cuoi cua A va B bang so electron phan mdc 
cuoi cua C. A va C ddng ke tiep nhau trong bang he thong tuan hoan 

- Tong dai so cua bo 4 s 6 lupng ttf cua electron cuoi cung cua C la 3,5. 

a) Hay xac dinh bo 4 so Iddng ttf cua electron cuoi cung cua A, B, C 

b) Viet cau hinh electron v& gho biet vj tri cua A, B, C trong bang h§ thong 
tuan hoan. 

c) Hay da dodn tinh ch£t cd ban cua A, B, C. 


HUONG dan giai 

Ta co: n A > nr va "A, C ke tiep nhau cluing to A va C co cau hinh 
electron la A (n + Ds 1 (C): np* 1 (hoac Is 2 ). 

Trong (C): n + l + mi + m. s = 3,5 vdi 1 = 1, mi = 1, m s = -1/2 

Suy ra n = 2. Vay (C) co cau hinh electron: 2p ( ’ 


tl II u 


-1 o +1 


10 




(A) co c&'u hinh electron cuoi rung: 3s 1 . 

B co tong (n + 1) bang A, B co n n < n A => C, B co electron cuoi or phan ld’p 2p. 
Tong so electron tren nitfc cuoi ciia A va B bang so electron tren phan 
nufc cuoi cua (C) nen B: 2p J . 


U 11 1 


a) Bo 4 so li/gng tii: 


-1 0 +1 


A: 

n = 3 

I = 0 

mi = 0 

ms = +1/2 

B: 

n = 2 

1 = 1 

mi = 0 

ms = 1/2 

C: 

n = 2 

1 = 1 

ni| = +1 

m s = -1/2. 


b) C&'u hinh electron va vi tri cua A, B, C 
A: Is 2 2s 2 2p 6 3s : 


Z A = 11, A thuoc chu ki 3, nhom IA thuoc 6 thtf 11. 

B: Is 2 2s 2 2p r> 

Zj; = 9, B thuoc chu ki 2, nhom VIIA thuoc 6 1111'/ 9. 

C: Is 2 2s 2 2p‘ s 

Z ( = 10, C thuoc chu ki 2, nhom VIIA thu6c 5 thuf 10. 

c) Ti'nh chat A, B, C: 

A co le ngoai cung => A la kim loai dien hinh: 

A - le A’: tinh kin/. 

B co 7e ngoai cung B la 1 phi kim dien hinh: 

B + le B": tinh oxi hoa manh. 

C co 8e ngoai cung ben vtfng (C) tro\ 

4. Cho hai nguyen to A, B dung ke tiep nhau trong bang tuan hoan co tong 
so (n + I) b&ng nhau: trong d6 so ihong tii chinh cua A Idn hon so liidng \\j chinh 
cua B Tong dai so cua bo 4 so li/p'ng til cua electron cuoi cung tren B la 4,5. 
hay xac dinh bo 4 so lUdng tu' cua electron cuoi cung trdn A, B. 

HUONG DAN GIA1 


A, B dtfng ke tiep trong he thong tuSn ho&n co (n + 1) bang nhau, n,\ > 
n\\ cau hinh ngoai cung. 


[b : np K 
[ A : (n + l) s' 
Yay bo 4 so li/tfng tuf ciia 


n + 1 + 1 — = 4,5 n = 3 
2 

A (n = 4, I = 0, m = 0 , s = +1/2) 
B (n = 3, 1 = 1, m = 1, s = -1/2). 


5. Trong nhQng nguyen to co so hieu nguyen tul tti Z = 1 den Z = 36, 
nhGriij nguyen to nao c6 cau hinh electron thoa man 2 dieu kien: 

- Ldp ngoai cung cb 8 electron. 

- Ldp ngoai cung chda so electron toi da. 


11 




HlJCfNG DAN GIAI 

Trong so nhtfng nguyen to c6 so hieu nguyen to tir Z = 1 den 
Z = 36 chi c6 nguyen to neon co cau hinh electron Is 2 2s* 1 2p‘ la thoa man ca 
hai (lieu kien neu trong cau hoi. 

Cdc nguyen to khac: He ben ngoai chi co 2e. 

Ar: 2/8/8 ldp ngoai cung co 8e nhUng lap thtf 3 chua dii so elect ron toi da. 

Kr: 2/8/18 ldp ngoai cung co 8e nhung ldp thuf 4 chtfa dii so electron toi da 

6. Hop ch£t Z dupe tao bdi hai nguyen to M, R c 6 cbng thUc M a R b trong 
do R chiem 6,667% ve khoi lupng. Trong hat nhan nguyen tQM con = p + 4. 
con trong hat nhan cua R co n’ = p\ trong do n, p, n' t p' la so notron va proton 
tUdng Ung cua M va R. Biet rang tong so hat proton trong phan tii Z bang 84 
va a + b = 4. 

Tim cong thUc phan til cua Z. 

Vi£t va can b£ng phucfng trinh phan ung xay ra b£ng phUdng phap thang 
bSng electron khi cho Z tac dung vdi dung dich H 2 S0 4 d3c tao ra 2 khi deu co 
the lam due nude voi trong. 

HUONG dAn GIAI 


So khoi ciia nguyen t\i M: p + n = 2p + 4 

So khoi ciia nguyen ti i R: p’ + n’ = 2p’ 

2p' x b 6,667 _ 1. 

15 


trong M a R|, = 


o 


a (2p + 4) 4- 2p' x b 
p'x b 1 


100 


ap-p'b + 2a 15 

- Tong so hat proton trong M.,Ri, = ap + bp’ = 84 

a + b = 4 

p'b 1 


(1) va (2) r> 


84 + 2a 15 
15p'b - 84 + 2a 

TC/ (2) suy ra: 

p b = 84 - ap 

Tif (3) suy ra 1 ^ a £ 3. 


1176 

P= A^2 

15 


a 

1 

2 

3 

P 

78,26 

39,07 

26 


(loai) 

(loai) 

(Fe) 


a = 3=>b = l=>p’ = 6 (cacbon). 

Vay cong thtfc phan tCf cua Z 1& Fe :1 C. 


( 1 ) 

( 2 ) 

(3) 
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2Fe : ,C + 22H ,S0 1 -> 3Fe 2 (S0 4 ): + 2C0, + 13SO-, + 2211,0 
13 x S'" 8 + 2e S*"' 

1 x 2Fe 3 C - 26e 6Fe u + 2C*\ 


7. Hdp chat A dude tao thanh ti/ cation X f va anion V , phan til A chila 9 
nguyen tii. g5m 3 nguyen to phi kim vdi ti le so nguyen til cua moi nguyen to 
la 2 : 3 : 4. Tong so proton trong A la 42 va trong ion Y" chua 2 nguyen to 
cung chu ki va thuoc hai nhom A lien tiep. 

Tim cong thile cau tao cua A. 


HUONG DAN GIAJ 


42 

So proton trung binh cua 3 nguyen to Z = — = 4,67. 

<7 


Phai co mot nguyen to phi kim co Z < 4,67 chi co the la H. 

Hai phi kim con lai c6 trong Y 6 mot chu ki va hai phan nhom chinh 
lien tiep nen so proton tiidng ilng la Z va Z + 1 (vdri Z nguyen difcfng). 

- Truong hop 1: A co 2 nguyen til H 


36 

a) 2 + 3Z + 4(Z + 1) = 42 => Z = — : loai. 

7 

37 

0) 2 + 4Z + 3(Z + 1) = 42 => Z = —: loai. 

7 


- Trirtmg hop 2: A c6 3 nguyen til H 

37 

a) 3 + 3Z + 4(Z + 1) = 42 => Z = — : loai. 

7 

37 

0) 3 + 4Z + 2(Z + 1) = 42 => Z = — : loai. 

6 


- Trtfdng hop 3: A co 4 nguyen til H 

35 

a) 4 + 2Z •+ 3(Z + 1) = 42 => Z = — = 7 (nguyen to N) 

0 

Z + 1 = 8 (nguyen to O). 

=> Cong thufc phan til cua A: H 4 N 2 0 3 hay NH 4 N0 3 : amoni nitrat. 

36 

P) 4 + 3Z + 2(Z + 1) = 42 => Z = — : loai. 

5 

Vay chi c6 cong there A 14 NH 4 N 03 la phu hop. 


8. NhOng phSn tuf, nguy§n tQ, ion nao cb tdng s6 electron bang 10? Viet 
cau hinh electron cua cac nguyen tCf tuefng ting' 7 

HUONG DAN GIAI 

- VOi nguyen ti: Tdng so' electron = 10 thi c<5 Z = 10. 


13 



- Vtfi ion: 

a) Ion Sm: la cdc nguyen ti1 phi kim cd thu them electron vao ltfp 
electron ngo&i ciing 1, 2, hoac 3 electron. Neu c 6 tong so electron la 10 thi co 
s£n cua nguyen til phai la 9, 8 , 7. Vay cac phi kim nay c 6 Z = 7, 8 ho#c 9. 

b) Ion diicfng: la cdc nguyen tuf kim loai da nhtfdng 1, 2 hoac 3 electron a 
ldp ngoai cung. Vay trilcfc khi nhilng so electron ldp ngoai cung de chi co 10 
electron thi cdc nguyen til kim loai nky phai c 6 lie, 12e, 13e vk Z t.tftfng ufng 
Ik 11, 12, 13. 

- Vdi phan til: 

a) Phan til don ch&'t: kh 6 ng c 6 truing hop nko 2 nguyen til cung loai ket 
hop de tong so* electron < 10 trti H 2 thi ti so electron la 2. 

b) Phan til hop chat: phan til co 2 loai nguyen tuf ket hop vdi nhau de co 
tong so electron b'kng 10 thi tong so Z cung phai b&ng 10. 

Vay Z = — = 5 . 

2 

Mpt nguyen to phai co Z < 5, chi c 6 the Ik nguyen to H. 

So nguyen til H ldn loot co the la 1, 2, 3, 4 

Khong the qud 5 vi Z cua nguyen til con lai > 5 

Z > 5 lan loot co: fi C, 7 N, 8 0, $F vk cong thilc hop chat lan loot la: CH,,, 
NH :J , H 2 0, HF. 

Tong so electron cua cac phan til n&y bang L0. 

9. Mot hpp chat A tao thanh til ckc ion X + va Y 2 ". Trong ion X 4 co 5 hat 
nhan nguyen til cua hai nguySn to va co 10 electron. Trong ion Y 2 co 4 hat 
nh&n thuoc 2 nguy£n to trong cung mot chu ki dilng each nhau mot 6 trong 
bang he thdng tuan hoan. Tong so electron trong ion Y 2 \k 32. Hay xac djnh 
cac nguyen to trong hpp chat A va lap cong thilc hoa hpc cua A. 

HlfdNG DAN GIAI 

Xdc dinh ion X*: 

X f c 6 10 electron nen tong so proton trong 5 hat nh&n cua X* la 

10 + 1 = 11=^ Z = — = 2 ,2 => trong X 4 c 6 chila nguyen til H. 

2 

Goi nguygn til thd hai trong X' la R, cong thilc X* co the \k\ 

RH< 4 : Z R + 4 = 11 => Z R = 7 => R N => X* la NH 4 * (nhan). 

R 2 H 3 4 : 2Z r + 3 = 11 => Z R = 4 (loai). 

R 3 H 2 4 : 3Z R + 2 = 11 => Z R = 3 (loai). 

Xdc dinh ion Y 2 ": 

Y 2 ' c 6 32 electron nen tong so hat proton trong 4 hat nhan cua Y 2 " la 

32 - 2 = 30 => Z = — = 7,5 => 2 nguyen til trong Y 2 " deu thuoc chu ki 2. 

4 
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Goi 2 nguyen til trong Y 1& A va B => Z B = Z A 4 - 2 
Cong thtic Y 2 c6 the la: 


AB 3 2 ': 

fz + 

A 

« 

3Z r =30 jZ A = 

6 

=> - 

i A : C 


l Z B = 

Z , +2 l Z » = 

8 

[B : O 


27, 

+ 2Z =30 Z 

= 6,5 


A 2 B 2 2 ': 

A 

B A 

=> 


(loai). 


IV 

- Z + 2 Z 

A B 

= 8,5 



3Z +Z =30 Z =7 

a n a /i 

=> (loai). 

Z = Z +2 Z =9 

n a r 

Vay hop chat A co cong thijfc la (NH 4 ) 2 C 03 . 

10. Hay viet c&'u hlnh electron cua cac nguyen to co Z = 20, Z = 21 , Z = 
22, Z = 24, Z = 29, Z = 31 va cho biet nhan xet cau hinh electron cua cac 
nguyen to do khac nhau nhu the nao? 

HUONG DAN GIAI 

Vdi nguyen tif c6 c£u hinh electron (n - l)d a .ns\ b luon lu6n 1& 2, a chon 
c£c gid tri tir 1 den 10, tr is hai truing hop: 

* a + b = 6 thay vi a = 4; b = 2 phai viet la: a = 5; b = 1. 

* a + b = 11 thay vi a = 9; b = 2 phai viet \k a = 10; b = 1. 

Cau hinh electron: 

Z = 20: Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 

Z s 21: Is 2 2s 2 2p 6 3s 2 3p* 3d' 4s 2 

Z = 22: Is 2 2s 2 2p 6 3s 2 3p fi 3d 2 4s 2 

Z = 24: Is 2 2s 2 2p b 3s 2 3p b 3d 4 4s 2 phai viet. lai: 

Is 2 2s 2 2p fi 3s 2 3p fi 3d 5 4s 1 
Z = 29: Is 2 2s 2 2p b 3s 2 3p r> 3d 9 4s 2 phai viet lai: 

is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 1 
Z = 31: Is 2 2s 2 2p 6 3s 2 3p fi 3d ,n 4s 2 dp 1 . 

Nhan xet: 

- C£u hinh electron cua nguyfen til co Z = 20 kh3c vdi c&'u hinh con lai d 
cho khdng c6 phSn ldp 3d. 

- Cau hinh electron cua cdc nguy&n til c6 Z tit 21 den 31 c6 ph&n ldp 3d. 

- Cau hinh electron cua cdc nguyen til co Z = 24 v& Z = 29 co 1 electron 
d ph&n ldp 4s. 

11. Trong node, hidro chu yeu ton tai hai dong vi [H v& 2 H. Hoi co bao 
nhieu d6ng vi JH trong 1ml nude? Bi£t nguyen til khoi trung binh cua hidro 
trong ni/dc nguyen chat 1,008. 
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HUONG DAN G1AI 


Goi x la thanh phan phan tr&m ve so nguyen tu* cua dong vi 



lx + 2(l00 — x) 
100 


= 1,008 


Giai phucrng trinh tr£n ta c6 x = 99,2%. Thanh phan phan tram ciia 
dong vi 2 H la 0,8%. 

lml nude = lg mrtfc = — mol nude. 

18 

Trong 1 mol nifdc c6 6,02.10 23 phan tii nude. Vay trong lml nude co: 

— x 6,02.10 23 x 2 x —— = 5,35.10 20 nguyen tu cua dong vi 2 H. 

18 100 

12. Cho phan tfng hat nhan: X -» Y + . X la: 

a ) m X b ) 9 f x c ) 186 x d > Ta > ca deu sai ' 

HlfCfNG DAN GIAI 


2 JTX 


. y.H-xr 23Hf7 

+ 94 Y + 92 L 


Cau tra ldi dung: b. 

13. Cho biet tong so electron trong AB* la 42, trong hat nhan A, B so 
proton b4ng so ndtron. Tfnh so khoi cua B. 

HUONG dan giai 

ABj 2 co 42e, vay AB 3 c6 40e. Theo dau b4i so p = so n. 

Vay so p = so e = so n = 40. 

Goi x, y 14 s6' proton trong cac hat nh&n cua A, B ta c6: 

X + 3y = 40, do do y < — = 13,3. 

3 

Nghia la B thuoc chu ki 2 va vi la phi kirn (tao anion) nen B chi co the 
la flo, oxi hoac nita. 

• Neu B 14 flo (y = 9) thi AB 3 2 ” c 6 edng thUc AF 3 2 ‘, A c6 sd oxi h6a la +1 
va x = 40 - 3 x 9 = 13. Bo 14 sd thtf tu cua nguyen td Al, A1 c6 so' oxi hoa la 
+3, trudng hup nay loai. 

• Neu B la oxi (y = 8) thi AB 3 2 ~ co cong thtfc A0 3 2 ~; A co sd oxi h6a +4 va 
x = 40 - 3 x 8 = 16. Bo 14 sd thd tu cua S, S c6 sd oxi h6a 14 +4, trufrng hc/p 
nay 14 dung. 

Vay A 14 S v4 B 14 O; B c6 so' khoi = 8 + 8 = 16. 

• Neu B 14 nita (y = 7) thi AB 3 2 " co cong thufc AN 3 2 “, A co so oxi h6a la 
+7 v4 x = 40 - 3 x 7 = 19. 

B6 14 sd thuf tu cua nguyen td K, K co sd oxi h6a la +1, truang hap n4y loai. 
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14. Co hai ion XY 3 ^ va Xy/ co tong so electron trong hai ion Ian loot la 
42 va 50. Hat nhan nguyen tu X va Y deu co so proton i, a no’tron bang nhau. 

a) Xac dinh dien tich hat nhan va so khoi cua X va V 9 

b) Viet phuo'ng trinh phan ung minh hoa tinh chat o>i hoa, tinh chat khd 
cua hai ion nay? 

c) Vi£t phuong trinh phan ung dieu che muoi tuong ufng vdi hai ion noi 
tren tu mot quSng quen thuoc. H?0 va 0?. Dieu kien xuc tac co du. 

(Trick de thi hoc sin it gioi tn/dng TUPT chnyon f.c Hong Phong T PI I CM) 

HUONG DAN GIAI 


a) Goi tong so electron cua moi nguyen tuf la E 

E x + 3 E y + 2 = 42 
Ex + 4 Ey + 2 = 50 
Ey = 8 vh Ex = 16. 

Vdi nguyen tuf X: Zx = 16 va Ax = 32 (X la S). 

Vdi nguyen tuf Y: Z Y = 8 va A Y = 16 (Y la O). 

b) Vdi S0 3 2 ' 

SO , 2 + Br 2 + H,0 -> S0 4 2 " + 2HBr 
SO, 2 " + 2H 2 S -> 3S + 2H 2 0 + O 2 " 

Vdi S0 4 2 " ion n&y khong cd tinh khuf, chi co tinh oxi hoa. 

SO, 2 ' + Cu -> CuSO., + S0 2 t + 20 2 

c) 4FeS 2 + 110 2 -» 2Fc 2 0 ; » + 8S0 2 
SO? + 0 2 so, 

so, + h 2 o -> h 2 so, 

H 2 SO 4 + 2NaOH -> 2Na>S0 4 + 2H a O 

so 2 + h 2 o -> h 2 so 3 

SO, + 2 NaOH Na 2 S0 3 + H 2 0 

15. PhSn td khdi cua ba muoi XC0 3l YC0 3 . Y’C0 3 lap thanh mot cap so 
cong vdi cong sai b£ng 16. Tong so hat proton, no’tron cua ba hat nhan 
nguyen td 3 nguyen to tren la 120. Xdc dinh ten ba kirn loai 66. 


A. Mg, Ca va Fe 

B. Ba, S va Fe 

C. Mg, Ca va Al 

D. Tat ca deu sai. 


HUONG DAN GIAI 

^xco 3 = M x + 60 
M yco 3 - My + 60 = 

M x + 60 + 16 :=> My = M x + 16 

M YC o 3 = Mx + 60 = 

M x + 60 + 32 => M y - = M x + 32 


M x + My + My = 3Mx +48 (1) 

Zjj + + Zy + Ny + Zy + Ny = 120. t21 
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Ttt (1) vi (2) rut ra: 


M x = 24 (Mg) 

My = 24 + 16 = 40 (Ca) 

M Y - = 24 + 32 = 56 (Fe). 

Ba kim loai do la Mg, Ca, Fe. Bap so dung: A. 

BAI TAP Tl/ GIAI 

16. Hdp chat M tao bdi anion Y 3 va cation X*. ca hai ion deu do 5 nguyen 
til cua 2 nguyen to tao nen. A la mot nguyen to trong X* co hoa trj am la a, B 
la mot nguyen to trong Y 3 . Trong cac hdp chat, A va B deu co hoa trj di/dng 
cao nhat a + 2. Khoi It/png phan til (phan tt7 khoi) cua M b3ng 149, trong do: 


Hay xac lap cong thiic phan til cua M. 

17. Tong so proton, notron, electron trong nguyen til cua hai nguyen to M 
va X Ian liidt b3ng 82 v& 52. M va X tao thanh hdp chat MX a , trong phan til 
cua hop chat do c6 tong so proton cua cac nguyen til bSng 77. 

a) Hay cho bi£t 4 so liipng til ilng vdi electron chot cua M va X. 

b) Xac djnh vj tri cua chung trong bang tuan hoan cdc nguyen to hoa hoc. 

c) Xac dinh cong thiic phan til cua MX a . 

18. Hgp chat A dude tao thanh til ion X* va Y 2 “, moi ion deu do nSm 
nguyen tif cua hai nguyen to tao thanh. Tong so proton trong X' la 11; tong so 
electron trong Y 2 " la 50. Cho biet hai nguyen to trong Y 2 thuoc cung mot phan 
nhom va d hai chu ki lien tiep. 

Tim cong thiic phan til cua A. Viet cong thdc cau tao va cho biet cac loai 
lien ket hoa hoc trong phan til cua A. 

19. Hop chat Z dupe tgo bdi hai nguyen to M. R co c6ng thiic M a R b . trong 
do R chiem 6,667% khoi li/dng. Trong hat nhan nguyen til M co 
n = p + 4 con trong hat nh£n R co n’ = p\ trong do n, p, n\ p’ la so notron va 
proton taong ilng cua M va R. Biet r£ng tong so hat proton trong phan til 2 
b&ng 84 v& a + b = 4. Tim cong thiic phan til cua Z. 

20. Mot hpp ch£t vd cd A dupe tao nen til ion M 3 * va ion X". Tong so hat 
trong hdp chat l& 196, trong do so hat mang dien nhieu hdn so hat khong 
mang dien la 60. Khoi li/dng nguyen til cua X Idn hdn khoi liidng nguyen til M 
la 8. Tong so hat trong ion X" nhieu hdn tong so hat trong ion M 3+ la 16. 

a) Viet cau hlnh M 3 * va X ? 

b) Xac djnh vj tri cua M v& X trong bang tuan hoan. 

c) Tim cong thiic hdp chat A. 

21. a) Nguyen til X co tong so hat la 95. Biet so hat khong mang dien 
bang 0,5833 so hat mang dien. Viet cau hinh electron cua X, xac dinh ten 
nguyen to X. 
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b) X va Y la 2 nguy§n to co cau hinh electron ngoai cung Id 3s 1 va 4s 1 . X 
co 12 natron. Y co 20 natron. 

(1) Viet cau hinh electron day du cua X, Y. Xac dinh ten cua 2 nguyen to 
X, Y. 

(2) Cho 6,2g hon hpp X, Y vao H 2 0, sau phan ung thu dt/o'c 2,24 lit khi (dktc). 
Tinh thanh phan phan tram cua X, Y ve khoi li/png trong hon hdp ban dau? 

22. a) Nguyen til X co so khoi nho hdn 36 va tong so cac hat la 52. Viet 
cau hinh electron cua X. Neu tinh chat hoa hoc co' ban cua X 9 

b) Mot nguyen 10 Y co tong so hat la 62, so khoi nho hdn 43. Tim nguyen tu 
khoi cua Y. Viet cau hinh electron va cho biet tinh chat hoa hoc cd ban cua Y. 

23. Hai nguyen to hba hoc 6 dieu kien thudng deu la chat r&n. So mol cua 
X trong 8g nhieu hdn 0,1 mol so vdi so mol cua V trong 3,6g. Biet rSng khoi 
liidng mol nguyen til X nSng hdn Y la 8g. X va Y la nguyen to nao sau day. 

A. Na va P B.SvaCa C. MgvaS D. Cu va Fe. 

0 

24. Nguyen til Ca co: ban kinh gan bang 1,97A, khoi li/Q'ng mol la 
40.08g/mol, khoi lupng rieng 1,55g/cm 3 . Trong tinh the kim loai, cac nguyen tu 
chiem bao nhieu phan tram the tich? 

25. Vang co khoi Iddng rieng la 19,3g/cm 3 , khoi li/dng mol Au = 179g/mol. 
Biet rang cac nguyen til chiem 74% the tich kim loai. Tinh b£n kinh gan dung 
cua nguyen tir Au. 

o 

26. Ban kinh cua nguyen til Fe % 1,28A; khoi liipng rieng cua 
Fe = 7,9g/cm 3 . Cho r&ng trong kim loai, cac nguyen ti ) chiem 74% the tich 
nguyen til khoi cua s£t. 

0 

27. Ban kinh nguySn td Z n Id 1.35 A , nguydn til lugng 2n = 65dvC. 

a) Tinh khoi li/png rieng nguyen til. 

b) Cho rdng trong kim loai cdc nguyen til chi chiem 75% the tich con lai la 
chan khong. tinh khoi ludrig rieng cua kirn loai. 

28. Gifla ban kinh hat nhan R va so khoi A cua mot nguyen til co lien he 
sau: R = 1,5.10 13 A 1/3 cm. Khoi li/dng rieng cua hat nhan Id: 

A. 117.000.000 tan/cm 3 B. 160.000.000 tan/cm 3 

C. 165.000.000 tan/crrr D. Tat ca ddu sai. 

29. Xdc dinh ban kinh gan dung cua cac nguyen tui Ca. Fe va Au neu ti 
khoi cua cac kim loai d6 Ian Iddt la 1,55 va 19,3. Biet rdng trong tinh the cac 
nguyen til cua cac nguyen to tren chi chiem 74% the tich. Cho Ca = 40,08; 
Fe = 55,935; Au = 196,97. 

30. Nguyen til kern co ban kinh r = 1,35.10 ,0 m, co khoi li/dng nguyen til 
la 65 dvC. 

a) Tinh khoi li/dng rieng cua nguyen til kern. 
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b) Thiic te hau nhii toan bo khoi liipng nguyen ti1 tap trung vao hat nhan 
vpi ban kinh r = 2.10~ is m. Tinh khoi liipng rieng cua hat nhan nguyen to kern. 

31. Tinh ban kinh gan dung cua nguyen til canxi. biet the tich cua mot mol 
canxi b5ng 25,87cm 3 . Biet r^ng trong tinh the, cac nguyen til canxi chi chiem 
74% the tich. 

32. Hop chat X tao thanh til 2 ion X* va Y“. Electron cuoi cung cua ca hai 
ion nay deu co cac tri so cac so liipng til nhii sau: 

n = 3; 1 = 1; m = +1; m s = -1/2. 

Cong thiic phan tCr cua X la: 

A. KCI B. NaCI C. LiBr D. RbBr. 

33. Hpp chat M dupe tao thanh til 2 ion: X* va Y . Electron cuoi cung cua 
ca hai ion nay deu co cac tri so cac so liipng tu nhu sau: 

n = 3; I = 1; m = +1; m s = -1/2. 

Cong thile phan til cua M la: 

A. NaCI B. CaCI 2 C. KCI D. CuCIp. 

34. Nguyen til cua mot nguyen to X trong do electron cuoi cung co 4 so 
liipng til n = 3, I = 1, m = 0, m s = -1/2. X la nguyen to nao sau day: 

A. F B. Ca C. Cl D. Tat ca deu sai. 


Hl/dNG DAN GIAI VA DAP SO 


16. a) Cong thurc 2 oxit la A 2 O x v& A 2 O v . 

Ta co ti le khoi litpng oxi trong 2 oxit la: 50% va 60%. Vay ti le khoi 
liipng A trong 2 oxit i& 50% va 40%. 

16x 50 

~ 50 
60 


1 -> 16x = 2A 


2A 

16y 


- 1,5 -> 16y = 3A 


2A 40 

Chi co c&p x, y sau co the chap nhan: 


x 2 
y 3 
y=-i, 5x. 


x =2 
y =3 


x = 4 
y =6 


Neu chpn x = 2, ta co 32 = 2A A = 16 (loai), vi A = 16 la oxi. 

- Neu chon x = 4, ta co 64 = 2A => A = 32 (nhan), A la S. 

Vay 2 oxit la S 2 0^ va S 2 O e , gian Udc ta co cong thiic hai oxit la S0 2 va S0 3 . 
b) Xac dinh cong thiic cua M: 

- A vita co h6a tri am, vita co hoa tri ditang -> A la phi kim. 

- A v& B co hoa tri cao nhat \k a + 2. Hai nguyen to thuoc cung nhom a + 2. 

- Tong hoa tri am vk dirong v6 gia tri tuyet doi bao gift cung bang 8. 

- M co cong thtfc X 3 Y vi tao bcri X + va Y 3 ' (phan til trung hoa ve dien). 
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a+a + 2 = 8-»a = 3-»A R thuoc nhom 5. 

M , 

Theo dau bai ' >5 > M 5M V hay: 

M x v x 

3M, i-M 149 

3M + M.., > 8M ->M V < — x -= 18,G 

x , x x g 8 

Theo dau bai M x . do 5 nguyen id tao nen, vay khoi luang nguyen td 
18 6 

trung binh < — L - = 3,72, nguyen td c 6 khoi Itfong nguyen td < 3 chi co H, 


X* la (AH 4 )*. 

M a < 18,6 - 4 chi co N co khoi li/ong nguyen td b&ng 14, nhom 5, co hoa 

*5 -2 

tri -3. Y' la (BCi) ; M y: = 149 - 3 x 18 = 95. Khoi li/ong nguyen td trung 
95 

binh = — = 19; C co khoi lifcng nguyen td < 19 thuoc nhom 6 co hoa tri - 2 
5 

Ik oxi; Mr = 95 - 16 x 4 = 31. (P). 

Vay cong thdc cua M: (NH^PC^. 


17. a) Ki hieu so p, n, e trong nguyen td X la Z, N, E theo ddu bai ta co: 

Z + N + E = 52 (Vi nguyen td trung hfta dien Z = E) 

=> 2Z + N = 52 => N = 52 - 2Z 

Doi vdi cac nguyen to ben (trd hidro): Z < N < 1,52Z 

=> Z < 52 - 2Z < 1.52Z 

CO CO 

=> 3Z < 52 < 3.52Z -< Z < — => 14,77 < Z < 17,33. 

3,52 3 

Vay Z co ba gia tri: 15, 16 va 17 

• Z = 15 -> N = 22 => A = 37 (loai). 

• Z = 16 => N = 20 => A = 36 (loai). 

• % = 17 N = 13 A = 35 (nhan). 

Ki hieu so p, n, e trong nguyen td M la Z\ N’, E' theo dau bdi cho ta co: 
27/ + N’ = 82 => N’ = 82 - 2Z => 3Z’ < 82 < 3.52Z’ 

Op Q O 

Theo dau bai: Z’ = 77 - 17a — < 77 17a < — 

3,52 3 

2,92 < a < 3,16, a nguyen, do do chpn a = 3 
^ V = 77 - 17 x 3 = 26. Vay M la Fe. 

Vay cau hinh electron cua clo: Is 2 2s“ 2p*' 3s“ 3p’ 



- Bon so li/tfng td cua electron chot ciia clo la: 
n = 3; 1 = 1; m = 0 va s = -1/2. 
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b) Vi tri cua clo trong bang tuan hoan: chu ki 3, nhom VIIA 
Vay cau hinh electron cua Fe: : Is 2 2s 2 2p 6 3s 2 3p h 3d 14 4 s 2 


Til 

t 

T 

I 

1 


Bon so lUtfng tuf electron chot cua Fe la: 
n = 3; 1 = 2; m = -2 va S = -1/2. 

- Vi tri cua Fe trong bang tuan hokn la: chu ki 4, nhom VIIIB. 
c) Cong thtfc phan tit cua MX a 1& FeCl^. 

18. • Ion X* co Z x = ^r= 2,2 => Trong X phai chila H (Z = 1) hoac He 

5 

(Z = 2), nhimg He la khi hiem nen loai. 

Vay X* co dang A X H/ 

I x + y = 5 

„ => x(Z A - 1) = 6 

(xZ A + y = 11 

Bien luan x = 1, 2, 3 de nhan ion X‘ la NH.,\ 

• Ion Y 2 " co tong so electron = 50 So electron cua Y la 48 

=> Z Y = — = 9,6 => trong Y co mot nguyen to Z < 9,6 thuoc chu ki 2 va 
5 

nguyen to con lai thugc chu ki 3 va so proton cua 2 nguyen tuf cua 2 nguyen 
to n&y each nhau 8 don vi. 

Goi cong thufc Y 2 ' M N?" (v6i M d chu ki 2 vik N chu ki 3) 


a + b = 5 (l) 

aZ M + bZ N = 48 (2) 
Z N - Z M = 8 (3) 


Zm = 


48 - 8 b 


H 

[+| 

'-0 o' 

t 


\ // 

H-N-H 


s 

1 


/ % 

H 


O 0 


i2- 


Bi£n lugn b = 1, 2, 3, 4 Nhan ion Y 2 la SO .* 2 . 
Cong thtic phan tuf A: (NH^SO* 

Cong thile cau tao: 


Trong ion NH 4 4 c 6 3 lien k&'t cpng h 6 a tri v& 1 lien k&'t cho nhan. 

Trong ion SO* 2- c 6 2 lieu ket cong h 6 a trj don v& 2 lien ket cong li 6 a tri doi. 
Hai ion NH<* lien ket vdi S0 4 2 ' la lien ket ion. 

19. Z: MJRh 

b.R 


%R = 


a.M + b.R 


x 100 = 6,6667% 


b.R 

aM + bR 15 


( 1 ) 
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M-n + p = 2p + 4 
R = n' + p' = 2p' 
a + b = 4 


( 2 ) 


Tir (1), (2) ta co: 14bp' - ap = 2a 
Tong so proton: ap + bp' = 84, suy ra 

84 + 2a 
P “ 15b 

Khi a = 1 thi b = 3 => p' = — =1,91 vo li. 


88 

Khi a = 2 till b = 2 p' = — = 2,93 vo li. 

30 


Khi a = 3 thi b = 


00 

1 p' = —= 6 => p = 26. 
15 


(3) 

(4) 


Vay R la cacbon, M \k sat. (Fe), Z la Fe ;t C. 

20. Goi so hieu, so khoi cua M. Xm, Am; X: Zx, Ax 
Ta c6: M 3 *: Z M + A M - 3 
X : Z x + A x + 1 
Hop chat: MX ;{ 


Zm •+ 

Am - 3 + 

3(Z\ + Ax 

+ 1)= 196 

(1) 

2Z m 

+ 3.2Z X - 

[(Am - Zm) 

+ 3(A X -Z x )l = 60 

(2) 

A x - 

Am = 8 



(3) 

(Zx + A x + 1> 

-(Zm+ Am 

- 3)= 16 

(4) 

Zm = 

: 13; A m = 

27. Vay M 

: Al; M :u : Al 3 * 


Zx = 

17; Ax = 

35. Vay X: 

Cl; X : Cl . 



a) CS'u hi nil : Al 3 *: Is 2 2s 2 2p 6 -> Al: la 2 2s 2 2P* 3s 2 3p‘ 

CP: Is 2 2s 2 2p'’ 3s 2 3p“ -» Cl: Is 2 2s 2 2p h 3s 2 3p r ’. 

b) Vi tri: Al: Chu ki 3, nh6m III A, 6 so 13 

Cl: Chu ki 3, nhom VUA, 6 so 17. 

c) Cong thufc hop chat AI Cl 

[2Z + N = 95 [2Z + N = 95 „ orv 

21. a) \ o \ => L = 30. 

[N = 0,5833<2Z) jl,1666Z-N - 0 


Cau hinh electron ciia nguyen tu X: Is 2 2s' 2p“ 3s 2 3p h 4s' 3d 1 ' 1 
X 0 chu ki 4, nhom I IB. X la Zn. 
b) Cau hinh electron ciia: 

X: Is 2 2s 2 2p‘‘ 3s 1 -> X or chu ki 3 nhom IA 
Y: Is 2 2s 2 2p h 3s 2 3p tt 4 s 1 -> Y 6 chu ki 4 nh6m IA 
Xia Na; Y la K. 
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2K + 2H 2 0 
a mol 

2Na + 2H,0 
b mol 

0,5a + 0,5b = 0,1 
39a + 23b = 6 ,2 


. 2KOH + Ho 

0,5a mol 
-> 2NaOH + H 2 

0,5b mol 


a + b = 0,2 
39a + 23b = 6 ,2 


a = 0,1 
b- 0,1 


%K = 


3,9 

6,2 


= 62,9%; %Na = 37,1%. 


22. a) 2Z + N = 52 => Z = 


52-N 


Khi Z < 83 ta ditto su dung bat dang thilc: Z < N < 1,5Z. Thay gia tri ciia Z 

=* 52 - N < 2N < 78 - 1.5N 


52 - N XT , f 52 - N 
-< N < 1,5 - 


Hay 


17 < N < 22 



N 


18 

19 

20 

21 



Z 


17 

16,5 

16 

15,5 






Loai 

Loai 

Loai 


Chi c 6 nghiem Z = 17 thoa man 

va A < 36. X la phi kim 

manh. 

b) 2Z + N = 

62 => Z 

62-N 

2 





62- 

2 

N XT 

— < N < 

1,5 

^ 62 - N 

v 2 

■)- 

20,6 < N < 26. 


N 

21 

22 

23 

24 

25 

26 

Z 

20,5 

20 

19,5 

19 

18,5 

18 

Y 

Loai 

42 

Loai 

43 

Loai 

44 

Chi c 6 cap nghiem Z 

= 20 la thoa man gia thiet Y < 43 

. Y la canxi, kim 


loai hoat dong manh. 


23. Ddp so dung: C 

8 3,6 

nx trong 8 g: -; n Y trong 3,6g: - 

M„ 


M. 

M x - M Y = 8 


8 3,6 


M n M y 


= 0,1 


M x - M y = 8 


8M V - 3,6M X = 0,lMvM. 


M x = 8 + M y 

8 M y - 3,6(8 + M y ) = 0,1(8 + M Y )M V 
8 M V - 28,2 - 3,6M y = 0,8 M y + 0,1 M Y 2 
0,1M y 2 - 3,6M Y + 28,8 = 0 
M Y 2 - 36M V + 288 = 0 
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A = 1296 - 1152 = 144 => M v = 361 Vl44 - 3 -■■■■ - 2 - - 24 va 12. 

2 2 

Ta chon nghiem My = 24 (Y la Mg) -=> M x = 24 + 8 = 32 (X la S'). 
24. Cdch 1: rn„ ?v , n ,,, = —- 6,65.10 "g 


ngvvpn lif 


6,023.10 


= £n(l.97.10 *)*= 32.10 !4 cm' 

u 

D ngu>'cn »< = = 2.078g/cnr i 

D klm = l,55g/cm 


_ m D X0 V\ r _ V K , 2.078 

T * -_ 


V D ra _n> 


V K | = l,34V Xfil => The tich nguyen t»i chiem: - x 100% = 74.6%. 

1,34 

Cdch 2: V, m< , u «nx, = 4 ,°'° r 8 = 25.856cm 1 

1 , 00 


V, = ^-x 3,14(1,97.10-“)’ = 32.10- 2 W. 

U 

The tfch L mol nguyen tuf Canxi theo gia thiet gitia cdc nguyen tuf khong 
co khoang trong la: 32,10“" 4 x 6,023.10 2< = 19,2736cnv\ 

Ti le ve the tich cdc nguyen til canxi trong tinh the canxi: 


19,2736 


xl00% = 74,57% ^ 74,6% . 


25,856 

25. Cdch 1: Goi V la the tich kim loai vang ke ca khoang rong. 

Goi V, la the tfch nguyen tii kim loai vang (khong ke khoang rong) 
V, = 0,74V 


P K , , V - V . . 0>74V 
D v - m V V 


= 0,74. 


D,v. 

= d n = 193 = 

0,74 

0,74 


179 


6,023.10” 

N * D 

NX' 

26,08 

4 3 

N “ = i 7 "" 

=> r = 11,4.10 


26,08g/cnv 


,-2-1_a 
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Cach 2: V, mo) k .«i«,i = —r = 9,27cm 3 

19, O 

V| moi opm-n uv = 9,27 x 0,74 = 6,8598cm :! 

t t 6% 8598 ,, . * a _74 o_*>4 

^ i uRuven ut = g 023 10 23 = ^ r N?t Au = >j 2,7.10 

26. Cric/i /; V NetFe = -7t(l, 28.10 *)'cm' 1 = 8,78.10'* 1 cm 3 

3 

D NrI Fe = = 19,68 g/cm 3 

m NKt p,. = 8,78.10" 24 x 10,68 = 93,77.10' 24 g 

qq 77 i o 24 

1 dvC = 1,66.10 2i g *=> M Fe = ——- 77 - = 56 dvC. 

6 1 , 66 . 10 -" 

Cach 2: 1 cm 1 s^t. co m = 7,9g 

Tli£ tich thirc cua 7,9g sat. la 0,74cm' 

Dn«iF.= -^- = 10,68g/cm 3 
0,74 

V N|!tFe = -x 3,14 x (1,28.10 B ) a =8,81.10-®W 
3 


27. 


M NBthv = D.V = 10,68 x 8,81.10 '' M = 94,1.10 21 g 



hub ra jIvC 


94,1.10 '- u 

1,66.10 24 


56,6 dvC. 


m NBtZ n = 65 x l.Ge.lO " 24 = 107,9.10” 24 g 


r Ngi 7 m = 1,35.10-* 

V NelZn = -n(l,36.10-*)* = 10,3.10 _24 cm 
3 


21 


n 


D 


107,9.10 


Ngt 7 .» 


K1 Zn - 


10.3.10 2 
*107,9.10 24 


10 ,3.10‘ 21 x 100 


— = 10,50 g/cm 2 
= 7,9 g/cm :< . 


75 


28. B&p so dung A 


V,,„ nhAn = ^T t (l,5.10- , 3 .A l,:, ) a = 14,13.10 :,9 A 

Hlh .1 nliAn - A X 1,66.10 “g 

Dhatnh.n = ^3 ’^4 = H7.000.000 tan/cm 3 . 



29 . The tich cua mot mol canxi b&ng: 

, r khoi lUtfng mol cua canxi 40,08 ;{ 

V = --—------= ‘25,86cm 

ti khoi 1,55 

The tich thifc cua cac nguyen 1 0 canxi chi chiem 74 (: /r. 

25,86 x 0,74 = 19,14cm 3 . 

The tich cua mot nguyen tu canxi: 


V = 

Hth 


19.14 

6 , 10 23 


3.10 2:1 cm :l 


J 3 ,3.10 2:< 
V 4x3,14 


- Ban kinh gan dung cua nguyen tu canxi la 1,97.10 8 cm. 

- Ban kinh gan dung cua nguyen tu vang la 1.44.10 H cm. 

- Ban kinh gan dung cua nguyen tu s£t la 1,28.10 8 cm. 

30. a) Khoi lifting rieng ciia nguyen tit kem la khoi luong cua 1cm 8 
nguyen tuf kem. 

The tich cua mdt nguyen til kem V = — nr* 

3 


R = 1.35.10■’% = 1.35.10 "cm 


- 8 . 


V= —x 3,14 x (l,35.10‘*)'‘ = 10,26.10''“cm*. 

3 

Mot nguyen tuf kem co khoi ltfcmg la 65dvC (hoac 65u). 


Vay lcm kem nAng 


65 


* 6.10 24 dvC 


10,26.10 


21 


Ta biet 1 dvC (hoac u) = l,66.10" y4 g. Vay khoi lifUng ri£ng ciia nguyen til 
kem la: 

d = 6.10 24 x 1,66.10 24 = 10 g/cm\ 
b) The tich hat nhan nguyen tu kem 1&: 
r = 2.10 15 m = 2.10“ l3 cm 


V = — nr 3 = — x 3,14 x (2.10 1:1 f * 33,49.10 'V. 

3 3 

Thifc te khoi liftfng nguyen til tap trung vao hat nhan nen lcm 1 hat 
nhan nguyen tu kem nang: 

-- = 2.10 3!> dvC 

32,2.10" 39 


Hay 2.10 39 x 1,66.10 = 3,32,10 ir ’g hay 3,32.1 O’* Ufn. 
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31. Trong tinh the canxi, thtfc te cac nguyen tii canxi chi chiem 74^ the 
tich. C6n lai 1& nhimg khe trong. Vay the tich thuc ciia 1 mol canxi the la 
6.10“ M nguyen til canxi la: 

25.87 x 0,74 = 19,15 cm 3 . 


The tich ciia mQt nguyen tii canxi b&ng: 


19,15 

6 . 10 21 * 


3.10 


- 23 cm : \ 


Neu coi nguyen tit la nipt qua cau thi ban kinh ciia no la: 



3 x 3 x 10~ 2:j 

4x3,14 


l,97.10~ 8 cm. 


32. D3p so dung: A. 

Cau hinh ciia 2 ion X* va Y". Electron cuoi cung ciia ca hai ion nky deu 
co cac tri so cac so ltftfng tuf nhu sau: 


n = 3; 1 = 1; m = +1; m. s = -1/2 


u 

u 

til 

u 

u 

lU 

I 

n 

u 


Vay nguyen til X phai co 19e do la nguyen tii K (kali) va nguyen til Y 
phai co 17e va lei nguyen to Cl (clo). 

Cong thufc phan tuf ciia A: KC1. 


33. Dap so dung C. 

n = 3 va 1 = 1 nen electron cuoi cung a phan ldp 3p 

m = +1 va m iS r: -1/2 nen electron nky la electron thuf 6 ciia phan Itfp 3p 

X + va Y deu c6 18e nen X co 19e (K) va Y co 17e (Cl). Cong thtfc phan 
til cua M la KC1. 


34. Cau tra Itfi dung C 

Nguyen til ciia nguyen to X c6 n = 3 va 1 = 1 non electron cuoi cung a 
phan Itfp 3p. 

m = 0 va ms = -1/2 n£n electron n&y 1& electron thti 5 ciia phan ltfp 3p. 
Cau hinh electron ciia X: Is 2 2s 2 2p (l 3s“ 3p s => Z x = 17. X la clo. 
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CII (JONG 2 

BANG TUAN HOAN VA DINH LUAT TUAN HOAN 

t • 

CAC NGUYEN TO HOA HOC 


A. KIEN THLfC. CCf BAN CAN NHCf 

LXflcdinli vj Irf ciia nquqen to trcnq bang fudn Iroan 

1. Viet cau hinh electron nguyen tiif cac nguyen tcV 

a) Cau hinh electron nguyen tCr cac nguyen to nhom A (nguyen to s va 
nguyen to p) 

- Cong thiic tong quat ns a np b 

n Id so thOf tit cua chu ki 
(a + b) 1& so thuf tit cua nhom 

Electron lop ngoai cimg ns dittfc goi 1& nguyen to s (nhom 1A va IIA). 

- Electron ldp ngoai cung ns np goi la nguyen to p (nhom III A den 
nhom V1I1A). 

b) Cau hinh electron nguyen tir cac nguyen t6 nhom B (nguyen to d 
va nguyen to' p) 

- Cong thiJc tong quat: (n - l)d 3 ns b 

u la so thti tit ciia chu ki. Tong a+bc 6 3 trtfcrng hop: 

• a -+ b < 8 thi tong nky la so thtf tit cua nhom. 

• a + b = 8 hofcc 9 ho&c 10 thi nguyen to thuoc nh6m VII IB. 

• a + b > 10 thi tong [a + b - 101 la so tint tit ciia nhom. 

Chu y: vdri nguyen tu' c6 hinh electron (n lid^ns 1 * 

b luon luon Ik 2, a lan litqt tit 1 den 10 trit 2 tritong hop sau: 

• a + b = 6 thay vi a = 4; b s 2 thi phai d6i 1& a = P \k b = 1 (ban bao hoa). 

• a + b = 11 thay vi a = 9; =2 phai doi la a = 10; b = 1 (bao h6a) 

- Tit chu ki 4, trong moi chu ki, sau kJii bao hoa phan lcfp ngoai cung ns 2 f 
cac electron tiep theo ditpc phan bo v&o phan ldp (n-l)d thuoc sdt Idp ngohi cung. 

- Cau hinh electron ciia mot so nguyen to Cu, Cr, Pd... co ngoai le doi 
vdi sit skp xep of Idp ngoai cung de c6 cau hinh electron ben nhat. 

VI du: Cu c6 Z = 29: ls a 2s a 2p 6 3s 2 3p 6 3d ,0 4s l 

(dang le ls J 2s 2 2p 6 3s 2 3p 6 3d 9 4s” nhitng vi electron ngoai cung nhay v&o 
ldrp trong de co ratfc bao ho& hay mdc ban bao hoa). 

Cr c6 Z = 24; ls 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s l 

(d£ng le ls 2 2s 2 2p 6 3s 2 3p 6 3d 4 4s 2 giai thich nhit trirdrng hop tren). 
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2. Vi tri cac nguyen to trong bang tuan hoan 

a) Xac dinh nguySn to d nhdm A hay nhom B 

Electron sail cung thuoc phan ltfp s: nguyen to s (nhom A). 

- Electron sau cung thuqc phan ldp p: nguyen to p (nhom A). 

- Electron sau cung thuoc phan ltfp d: nguyen to d (nhom B). 

- Electron ldp ngo&i cung thuoc phan ldp d: nguyen 16 d (kim loai nh6m B). 

- Electron ltfp ngo&i cung co 8, 9, 10 1& nguyen to chuyen tiep. 

- Nhtfng nguyen t 6 d da bao hoa thl so thuf tii nhom cua chung b&ng so 
electron ldp ngo&i cung 

b) So thtf ti/ cua chu kl b5ng so I6p electron trong nguyen \Ci 

C6c nguyen to c6 Z < 20 deu thuoc nhom A. C3c nguyen to nhom B deu 
la kim loai. 

II. Stf bisfn (Joi tudn hodn tinh chcft cac nquqgn \6 

1. Dinh luat tuan hoan cdc nguyen to difcrc phdt bieu nhi/ sau: Tinh chat 
cua cac nguyen to cung nhu thank phan vd tinh chat cua cac chdt va hap 
chdt tan nen tit cac nguy&n to do bien ddi tudn hoan theo chieu tang cua 
dien tick hat nhdn nguyen td. 

2. Nhu'ng tinh chat bien doi trong mot chu ki (theo chieu tang cua dien 
tich hat nhan) trong mgt nhom (theo chieu tif tren xuong diftfi) d aac l&p lai d 
cac chu ki khac, nh6m khhr theo cimg quy luat dd la: 


Tinh chdt 

Djnh nghTa 

Si/ bien ddi tudn hodn 

Trong chu ki 

Trong nhom A 

Ban kinii 
nguygn tif 

Khoang each tif hat nh5n d£n electron I6p 
ngoai cung. 

Giam dSn 

Ta ig d3n 

N3ng lifdng 
ion hoa 

Nang li/gng ion hca thd nh£t 1, cua nguy§n tu 
la n3ng ludng ttfi thi£u c3n de tdeh electron 
thif nha't ra khdi nguyen tO 6 trang thai co ban. 

T3ng din 

Giam dSn 


Ai li/c electron cua nguySn ti) la n3ng lugng toa 
ra hay hS'p thy khi nguy6n tii ket hop them 
m6t electron d£ biffn thanh ion 3m. 

T3ng ddn 

Gi3m d3n 

06 3m di$n 

Og 3m diSn cia nguygn \6 dac trung cho kha n3ng 
hut electron cua nguy&n tu do trong ph3n ti/. 

T3ng din 

Giam d3n 

Tinh kim 
logi 

Tinh kim loai dugc d3c trung bSng kha n3ng 
cua nguy6n tO nguy6n ttf de nhudng electron 
trfl th3nh ion di/dng. 

Giam dSn 

T3ng d3n 

Tfnh phi 
kim 

Tinh phi kim dugc d3c trung bang kh3 n3ng 
cua nguydn tu nguydn VS d§ thu electron dd' trd 
thanh ion am. 

T3ng ddn 

Gi3m d3n 
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- Sir bien doi v£ hoa tri ciia c&c nguy&n to: Trong mot chu ki, di tir trai 
sang phai, hoa tri cao nhat vdi oxi t.Sng lan li/r/t tir I den VII, con hoa tri vdi 
hidro cua cac phi kim giani tir IV den I 

- Si/ bien doi tinh axit-bazcr cua oxit va hidroxit: 

• Trong mot chu ki theo chieu tang cua dien tich hat nhan, tinh baza ciia 
cac oxit va hidroxit ti/cfng dug giani dan, dong thcri tinh axit cua cluing t<ing dan. 

• Trong mot nhom A, theo chieu tang cua dien tich hat nhan, tinh baza 
cua cac oxit va hidroxit ti/ang tfng tang dan, dong tlidi tinh axit cua chung 
giam dan. 

Ngoai viec giai thich si/ bien doi tinh chat cua cac nguyen to her, hoc theo 
chu ki, theo nhom, ngufti ta con giai thich sit bien doi nay theo di/dn*r cheo. 

3. SiT bien doi theo htfdng cheo: 

Moi day nguyen to n&m tren 
di/c/ng cheo cua he thong tuan hoan 
gom cac nguyen to thuoc cac nhom 
khac nhau. Chung c 6 hoa tri khde 
nhau, cong thufc cac hap chat khac 
nhau... tuy nhien cluing co tinh chat 
hod hoc gdn nhau. Vi du: Li d nhom 
I nhi/ng nhieu tinh chat no lai gan 
vdi Mg han la vdi ede nguyen to 
khac trong nhom kim loai kiem. Tat 
ca cac 

nguyen to tliupc day berili deu the bien tinh li/ong tinh (Be, Al, Ge, Sb, Po). 
Tat ca oxit cua nguyen to thuoc day cacbon deu la oxit axit mac du chung co 
cong thijfc va hoi tri kh^c nhau. CCL, P0O5, Se0 3 , PO 7 ... 

- Co the tom tat sir bien doi tuan hofrn tinh chat cua ede nguyen 16 ' trong 

cung mot chu ki, mot nhom (chu you la cac nguyen to nhom A). 




Ban kinh 
nguyen tic 

Nang 
luong ion 
hoa thiC 1 

Do 

dm dien 

Tinh 
kim loai 

Tinh 
phi kim 

Chu ki (tir trai 
sang phai) 






Nhom A (tCr t.ren 
xuong di/di) 


\ 

\ 


\ 
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Chu ki (til trdi sang 
phai) 

Nhom A (ti/ tren 
xuong duai) 

Tfnh bazcf cua oxit cao nhat 
va hidroxit tuemg eng 


' 

Tinh axit cua oxit cao nhat va 
hidroxit teong dng 

..^ 

, 


B. CAU HOI VA BAl TAP 

1. Phi kirn X c6 electron sau cung Ong vcH 4 s 6 lugng 1 0 c6 tdng sd dai s 6 
bang 2,5. 

X£c dinh phi kim X va cho biet vi trf cua X trong bang tufin ho&n. Bidt rang 
electron Ian loot chiem c^c obitan bat dau-tti m co trj so nho trade. 

HlltiNG DAN GIAI 

Cdch 1: • X la phi kim 


• n 1 1 + m + s - 2,5 


II 

1 

2 

3 

l 

0 

0 1 

0 1 2 

711 

0 

0 - 10+1 

o - 10+1 -2 -1 0 +1 +2 

m 

± 1/2 

+ 1/2 + 1/2 

± 1/2 ± 1/2 


anmiEigiK 

laiBEiiiBsaiiiiiiiiii 

2 s 1 2 p 5 

3s 2 3p 4 3d 6 

Nguyen to 

Li B 

Mg S Fe 


Cdch 2: X la phi kim nen l = 1 (khong phai H, He) 

Khi / = 1 —> m co gia tri tCr -1, 0, +1 va n > 2. 

Nho vay c 6 3 tri/cmg hep 1 k co nghiem phu hep. 

n = 2; / = 1; m = - 1 ; m s - + 1/2 2 p‘ -> (bo) 

n = 2 ; l = 1 ; m = 0 ; m s = - 1/2 2 p r ’ -» (flo) 

n = 4; / = 1; m = -1; m s = -1/2 3p 4 -> (leu huynh) 

B: chu ki 2, nhom III A, so the tU: 5 
F: chu ki 2, nhtim VIIA, sd the tO: 9 
S: chu ki 3, nh 6 m VIA, sd thuf tO: 16. 

2. Mot hop chat ion cau tao 1 0 ion M 2 * va ion X". Trong phan til MX 2 co 
tdng sd hat (p, n, e) la 186 hat, trong do sd hat mang dien nhieu hOn sd hat 
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khong mang dien la 54 hat. So khoi cua ion Idn hon so khoi cua ion X la 
21. Tong so hat trong ion M ? ' nhieu hdn trong ion X .a 27. Viet cau hinh 
electron cua cac ion M 2> ; X . 

Xac dinh so thu t a, so chu ki, so nhom, phan nhom cua M va X trong 
bang he thong tuan hoan. 

(Trick de tin hoc sink gidi Hod hoc, ndm 1994-1995) 
GIAI 

MX> trong do M^X~. Goi cac hat trong Ivl 1 h p m , n m , e m va c£c hat trong X la 


p x > n x , e x . Ta co 4 phiiong trinh sau (p m = e m ; p* = ej: 

(n m +pm+p n -2) + 2(n x +p x +p,+l) = 186 (1) 

< [(Pm+Pm-2) + 2(p x +p x +l)l - (n m +2n x ) = 54 (2) 

(n„,+p m ) - (n x +p s ) = 21 (3) 

.(n m +p m +p m 2) - (n,+p x +p x +l) = 27 (4) 


Nhom (L) va (2) 

(2p m +4p x ) + (n m +2n„) = 186 

(2p m +4p x ) - (n m +2n x ) = 54 

2(2p rl+ 4p x ) = 240 

C 240 

I pm + 2p x = — = 60 

n m + 2n x = 186 - 120 = 66 


(n„, + pm) + 2(n x +p x ) = 126 

(5) 

(n m +Pm) - (n„ + p x ) = 21 

(3) 

3(n x +p x ) = 105 


105 « 
n x 4 Px 3 35 

(6) 

n !n + p m = 21 4 35 = 56 

(7) 


Thay cdc gid tri cua phuong trinh (6), (7) vao (1) v& (4) 

, 56 4 p m - 2 + 2(35+p x +l) = 186 
.56 + p m - 2 - (35 4 p x + 1) = 27 
’ p m + 2p x = 186 - 56 + 2 - 70 - 2 = 60 
Pm ~ P* = 27 - 56 + 2 + 35 -t 1 = 9 
3p x = 51 

Pl = 17 => X 1& Cl ; p m = 17 + 9 = 26 ^ M la Fe. 

X: Is 2 2s 2 2p B 3s 2 3p 3 => X: chu ki 3, nhom VIIA. 

M: Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 6 => M: chu ki 4, nhom VIIIB. 
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3. Cho hai hop chd't XvaYc 6 c6ng thQc Id (AB) n vd (CD) n vdi A, C la kim 
loai vd B, D la phi kim. X va Y co cung tong so electron trong phan ti) la 28. 

a) Tim cong there co the co cua X va Y. 

b) ChQn ede cong thurc dng v6\ treidng hop X, Y Id hop chd't co tfnh cong 
hod tri cao hon tfnh ion. Giai thich tfnh lt,/a chon d6. 

c) Khi cho X, Y tdc dung vdi HCI thu diidc 2 chat khf ti/dng efng la X', Y'. 

HUONG dan giai 

X c6 cong there Id (AB) n va Y co cong thefc Id (CD) n vdi tong so electron 
trong X vd Y bang 28. Nen 28 phai chia hit cho n => n chi c6 the nhan cac 
gid tri = 1, 2, 4. 

- Vdi n = 1 => X Id AB, y la CD => A vd B c6 cung hoa tri, md A, C la 

kim loai vd B, D Id phi kim. Vay neu A'd nhdm I thi B' a nh6m VII hoac A' 

d nhom II thi B 'd nhdm VI. 

• Neu A, B cung chu ki: Z A + Z B = 28 => Z = 14; Z A = 11, 12, 13. 

Ala Na (Z = 11); Bid Cl (Z = 17) 

A Id Mg (Z = 12); B Id S (Z = 16) 

A Id A1 (Z = 13); B Id P (Z = 15). 

• Neu A, B khde chu ki thi Z A > 14 => Z A = 19, 20. 

A Id K (Z = 19); B la F (Z = 9) 

A Id Ca (Z = 20); B id 0 (Z = 8) 

A Id A1 (Z = 13); B Id P (Z = 15). 

Vdy X, Y c6 the Id NaCl, MgS, A1P, KF, CaO. Vi X, Y Id hop chat c6 tinh 
cong hod tri cao hern tinh ion, nen ta chon MgS vd A1P do Mg 2 * vd AT i+ Id 
cation c6 dien tich ldn, ban klnh nho, c6n S 2 ' vd P 3 ‘ Id anion c6 didn tich am 
ldn (theo tri so tuyet doi), bdn kinh ldn. 

Phan ilng vdi dung dich HCI: 

MgS - 4 P g » H 2 S (X'): Hidro sunfua 

A1P ———> PH 3 (Y 1 ): Photphuahidro hay photphin. 

- Vdi n = 2 hay n = 4 khong c<5 c4p kim loai v& 4 kim niio phu hop: 

Z A + 2 B = 14 
Z A + Z n = 7 ’ 

4. Cho cAc nguy&n to X, Y. Z vdi cau hinh e ngo&i cung l3n ludt la: 

X: (n-1 )p 4 ; Y: np 4 ; Z: (n+1)s’vdi n = 3. 

a) - XAc dinh s6 di$n tich hat nhan, vi tri 3 nguyen tfi trong h§ thong tuan hoan. 

- Viet edng thde oxit cao nhU't cua Y vA Z. 

b) ViSt cong thde c£u tao ede phSn tCr hgp bdi: 

• X vdi Z ; • X vdi Y ; *X.YvaZ. 
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HUONG DAN GlAl 

a) X: (n l)p\ thay n = 3. X: 2p 4 
Cau hinh day du ciia X: Is 2 2s 2 2p 4 

Vi tri ciia X. Chu ki 2, nhom VIA, Z = 8 
Vi tri Y: chu ki 3, nhdm VIA. Z: 16 la S. 

Z: (n+l)s ] thay n = 3 Z: 4s 1 
Co 3 trhcnig hop. 

• Is 2 2s 2 2p fi 3s 2 3p 6 4s 1 

Z: chu ki 4, nhom IA, Z = 19 14 kali 

• Is 2 2s 2 2p“ 3s 2 3p* 3d f) 4s 1 

Z: chu ki 4, nhom VIB, Z = 24 la crom 

• Is 2 2s 2 2p‘ ; 3s 2 3p 6 3d 10 4s 1 

Z: chu ki 4, nh6m IB, Z = 29 14 Cu. 

b) X v4 Z: K 2 0 (bo qua 2 trirtrng hop Z 14 Cr v4 Cu) 

X v4 Y: S0 2 , SO, 

X Y v4 Z: K 2 SO :j , K 2 S0 4 . 

5. Ti so ph4n tram khoi ludng cua nguyen to R trong hop chat vdi hidro va 
phan tr4m khoi li/dng nguyen to R trong oxit cao nhat la 2,50734. 

a) Xac dinh khoi li/png mol cua R cho biet R thuoc nhom le chu ki Idn va 
la phi kim. 

b) Khi cho 1,8g kim loai A thuoc nhom A tac dgng vdi R ta dddc 5,7g muoi 
vdi hi£u suat 80%. Xac dinh khoi lupng mol cua A. Tinh phan trdm khoi UOng 
A trong oxit cao nhat? 

HUONG DAN GIAI 


a) Goi x 14 ho4 tri cao nhat cua R trong hop chat oxit. Tir d6 suy ra hoa 
tri cua R trong hap chat vdi hidro 14 8 - x. 

2M. 

Oxit cao nh4t R 2 O x => %R trong oxit = 


21VI + lfix 

K 


Hop chat vdi H 14 RH 8 x => %R trong RH 8 x = 


M. 


M +8-x 


M. 


M. 


= 2,50374 


M K +8-X ' 2(M ft + 8x) 

+8x 

■~~x -= 2,50374 

M u + 8-x 

Mr + 8x = 2,50374 M r + 20,02992 - 2,50374x 

10,50374x - 20,02992 
ivi R = - 


1,50374 




X 

1 

3 

5 

7 

Mr 

am 

7 

21 

35,5 


V&y R la clo. 

b) Hieu suat 80% vay so gam A tliam gia phan ting: 1,8 x 0,8 = l,44g. 

So gain clo tham gia phan ting: 5,7 - 1,44 = 4,20g 

nci = 0,06 mol 

2A + xCl 2 -> 2AC1 X 
2 x (mol) 

0,12 

—- 0,06 (mol) 

x 



Suy ra A \k Mg. 


6. Hai nguyen to X, Y thuoc cung mot nhom. X la phi kim tao diipc vbi kali 
mot hdp chat trong 66 X chiem 17,02% khoi Iddng. X tao dtidc vdi Y hai hop 
chit trong do Y chiem 40% va 50% khoi Itidng. Xac djnh cac nguyen to X, Y. 

HlfdNG DAN GIA I 

Goi hok tri cua X Ik a, hdp chat vtii K c6 cong thtic K*X. 


Tim X: 


17,02 


17,02 


rn 82,98 ’ 39a 82,98 

K 


Mx = 8a 


a 

1 

2 

3 


M x 

8 

16 

24 



Chi 1 cap nghiem hdp li Ik a = 2 ; M x = 16. Vay X Ik oxi. 
Tim Y: Goi hod tri cua Y \k b vk c. 

Hai hap chat cua oxi va Y la Y 2 Ob va Y 2 O c 

2M 40 2 16b 

Ta c6: -- = — = — => M Y = - 

16b 60 3 3 


16c 50 

Tti(l) \k (2): — = 8c 
3 


M y = 8c 
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Ti le - - vay b c 6 the c 6 cac gia tri 3, 6 va c co the c 6 cac gia t.ri 2, 4. 
c 2 

Neu c = ‘2 hcfp chat la Y z 0> hay Y0 va M Y = 16. Loai nghiem nay. 

Neu c = 4 hop chat la YvO., hay Y0 2 
M,. 50 

—^ M y = 32 vay Y la S. 

32 50 

Kiom tra vdi c&p nghiem c = 4 thi b = 6 . Ta co Y^0 6 hay YO ;t va Y la S 
thi ti le 3 chi&rn 40 % trong SO 3 . 

7. X la oxit cao nhat cua nguyen to R thuoc nhom VI, co chda 48% oxi 
theo khoi Ido'ng. 

a) Xac dinh R va cong thOc cua X. 

b) Viet cau hinh electron cua R va nhan xet ve dSc diem cau hinh nay. 
Xac dinh electron hoa tri cua R va giai thich ket qua tim dt/dc. 

(Trick de thi chon dgi tuyen Hoc sink gioi bgc THPT T PH CM ndm 2000) 

HUONG DAN GIAI 

a) Ki hieu R cung la nguyen to klioi, gia sur cong thtfc phAn tu cua X 1A RO ;! . 

48 48 

%0 = —— = — R = 52 (Cr) 

R 4 - 48 100 


Cong thtfc phan tit cua X la Cr0 3 . 

b) ,*jCr: ls“ 2s 2 2p 6 3s 2 3p ( ' 3d r * 4s 1 , le ra co cau hinh electron: 
Is 2 2s 2 2p f> 3s“ 3p h 3d 1 4s 2 nht/ng chuyen thanh cau hinh trUdc 3d ’ 4s* de c 6 
nflng ltf(/ng thap hon, bftn hon vi 3d dat co cau nda bao hoa. 

So electron hoa tri la 6 , vi Cr la nguyen to d nen so electron hoa tri la 
so electron thuoc ldp ngoai cung va phAn lcfp cl sat lop ngoai cung. 


8. Cho 3 nguyen to X, Y, Z thuoc cung mot chu ki trong bang tuan hoan 
(Zx < Z Y < Z/). So hieu nguyen tu’ cua Y bang trung binh cong so hieu nguyen 
tu cua X va Z. Nguyen tCf Y co 4 so luong tCf cua electron cuoi cung la: n = 3; 
I = 1 : m = 1 ; s = + 1 / 2 . 


Xac dinh so hieu nguyen t (i va goi ion 3 nguyen to tren biet chi co 2 trong 
3 nguyen to nay co kha nang tao hop chat khi vdi hidro. 

HUONG DAN GIAI 


Nguyen tu cua nguyen to Y c 6 4 so lifbng tuf cua electron cuoi cung la: 
n = 3 -> a lop thtf 3; l = 1 -> a phan ldp p; m = 1 va s = +1/2 -» p { 

Caii hinh electron cua nguyen tur Y: Is 2 2s z 2p li 3s 2 3p* (Z = 15). 

Vay Y la photpho thuoc chu ki 3. 

X, Z cimg chu ki vdri Y -> X, Z thuoc chu ki 3, mat khac: 

Z x + Z 3 = 15 x 2 = 30 

X, Z co the la: Mg - Ar; A1 - Cl hoac Si - S. 
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Vi chi c6 2 trong 3 nguyen to' n&y c6 kha ndng tao hap chat kin vdi 
hidro nen X la A1 v& Z 1& Cl (Z x < Zz). 

9. Nguyen t li cua 3 nguyen to X. V, Z c6 electron ngoai cung c6 bo 4 so 
lUdng til nhu sau: 

X: n = 4; I = 0; m = 0; s = +1/2 
Y: n = 3; I = 1; m = 0; s = -1/2 
Z: n = 2; I = 1; m = -1; s = -1/2 

Viet cau hinh electron, xric djnh vi trf cua 3 nguyen to tren trong bang tuan 
hoan va goi ten chung. 

HUONG DAN GIAI 

X co electron ngo&i cung 4s 1 . 

Cau hinh electron: Is 2 2s 2 2p s 3s 2 3p 6 4s 1 
X d 6 19, chu ki IV, nhom I A: \k nguyen to kali. 

Y co electron ngoai cung 3p 5 

Cau hinh electron: Is 2 2s 2 2p 6 3s 2 3p r> 

Y d 6 17, chu ki III, nhom VIIA: la nguyen to clo. 

Z co electron ngo&i cung 2p\ Cau hinh electron: Is 2 2s 2 2p 4 
Z d 6 thil 8, chu ki II, nhom VIA: la nguyen to oxi. 

10. Co mot hop chat MX 3 , tong so cac hat la 196, trong do so hat mang 
didn nhieu hon s 6 hgt khdng mang dien la 60. NguyPn tti khoi cua X Idn hon 
cua M la 8. Tong so Ceic hat trong ion X" nhieu hdn trong ion M 3 * la 16. Xac 
djnh vj tri cua M va X trong bang tuan hoan. 

HUONG DAN GIAI 

Trong M co Z proton; E electron; N ncrtron. 

Trong X co Z’ proton; E’ electron; N’ ncrtron. 

Hop chat I& MX 3 ; vi Z = E nen ta co: 

(2Z + N) i- (6Z’ + 3N) = 196 
(2Z 4- 6Z’) - (N + 3N’) = 60 
(Z’ + N’) - (Z + N) = 8 
(2Z’ + N’ + 1) - (2Z + N - 3) = 16 
Giai he 4 phi/ang trinh tren ta co: Z = 13; N = 14 (Al) 

Z’ = 17; N’ = 18 (Cl) 

M: Is" 2s J 2p b 3s 2 3p ! : chu ki 3, nhom III A 
X: Is 2 2s 2 2p fi 3s 2 3p r *: chu ki 3, nhom VIIA. 
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BAI TAP Tl/ GIAI 

11. Mot hop chat ion cau tao tu ion M* va ion X 2 '. Trong phan tCf M 2 X c6 
tong so hat (proton, notron, electron) la 140 hat, trong do so hat mang dien 
nhieu hon so hat khong mang dien la 44 hat. So khoi cua ion M* Icfn hdn so 
khoi cua ion X 2 la 23. Tong so hat trong ion M* nhieu hdn X 2 " la 31 hat. 

a) Viet cau hinh electron cua cac ion M 4 va X 2 . 

b) Xac dinh vj tri cua M va X trong bang he thong tu5n hoan, n'ntfng hpp 
chat hoa hQc co the cd giu'a M va X, neu tinh chat hoa hoc cua cac hop chat 
do. 

12. a) Cho biet so thd ta nguyen to cua Ni la 28 va Idp ngoai cung co 2 
electron, hay: 

(1) Viet cau hinh electron cua Ni va ion Ni 2 * 

(2) Xac dinh so thd ta, chu ki v& nhom cua Ni. 

b) Cho 2 nguyen to X, Y co bp 4 so lupng ta cua electron chot cung la: 

X: n = 3; I = 1; m = 0; m s = -- 

2 

Y: n = 3; I = 0; m = 0; m s = —. 

2 

Vipt cau hinh electron cua X, Y. Xac dinh vi tri X, Y trong bang tuan hoan. 

13. Viet cau hinh electron nguyen tp cua c&c nguyen to co Z = 24; Z = 29; 
Z = 30. Cau hinh electron cua chung co dSc diem gi? Tai sao nguyen to Cu d 
nhom IB, Zn d nhom MB. 

14. Hop chat X tao bdi 2 nguyen to A, B va co phan 1 0 khoi la 76. A va B 
co so oxi hoa cao nhat trong cac oxit la +n 0 va +m 0 va co so oxi hoa am trong 
cac hop chat vdi hidro la -n H va -m H thoa man cac di£u kiPn ln 0 l = ln H l va 
lm 0 l = 3lm H l. 

Hay thip't lap cPng thdc phan tCr cua X. Biet rang A co so oxi hoa cao nhat 
trong X. 

15. hai nguyen to X, Y, thuoc hai nhom kp' tiep trong bang he thong tuan 
hoan cac nguyen to; Y thuoc nhom 5. 6 trang thai ddn chat X, Y khong tac 
dung dadc vdi nhau. Tong so dien tich dadng hat nhan cua hai nguyen to ia 
23. Xac dinh 2 nguyen 1 6 X va Y. 

16. Hai nguyPn tP' A, B thuPc 2 nhdm A lipn tip'p trong b£ng tu^n hoan. B 
thuoc nhom V, d trang thai ddn chat. A va B khong phan dng vdi nhau. Tong 
so oroton trong hat nhan A va B bang 23. 

a) Viet cau hinh electron cua A va B. 

b) So sanh tinh kim loai (phi kim) cua A vdi B. 
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17. Viet cau hlnh electron nguyen til cua cac nguyen to ma electron 6 
ph3n Ibp ngo&i cung cb bo bon so lupng tCr: 

n = 4; I = 0; m = 0; s = +1/2. 

Goi ten suy ra vj tri nguyen to trong bang tuan hoan. 

18. Cho nguyen to A, nguyen til cua A tao dope hidrua co cong thu’c lb 
HA 6 the khi (dieu kien thudng). Dien til cuoi cung cua nguyen til A co tong n 
+ 1=5 (vdi n, l la so lupng til chinh va so lupng til phu). 

a) Viet cau hinh dien tb cua A, xac dinh vi tri cua A trong bang tuan hoan. 

b) Viet phi/dng trinh phan ilng chbng minh don chat cua A co tinh oxi hoa, 
tinh khil, tinh tp oxi hoa khil. 

19. Nguyen 1 6 R Id phi kim thubc nhbm A trong bang tuan hoan. Tf le giQa 
phan tram nguyen to R trong exit cao nhat va phan tram R trong hop chat khi 
vdi hidro la 0,5955. Cho 4,05 gam mot kim loai M chua ro hoa tri tac dgng het 
vdi ddn chat R thi thu dUdc 40,05 gam mubi. Xac dinh nguyen to R va M. 

20. Nguyen til cua nguyen to A co electron nang lupng cao nhat ilng vdi 4 
so lupng til: n = 3; I = 1, m = +1; s =*-1/2. 

a) Xac dinh vi tri cua A trong bang tu3n ho&n. A Id nguyen to gi? 

b) B la mot don chat co tinh oxi hoa manh tao boi nguyen to ma ion tUdng 
Png cua nd cd cau hinh electron gidng c£u hinh electron cua A. Xac dinh edng 
thPc phan til cua B. 

21. Mot ddn chat A co kha nang tao thanh hop chat vdi hidro va hop chat 
vdi oxi trong do: ln„l - ln 0 l = 0. 

n H : hoa tri A trong hop chat khi vdi hidro. 

n q: hoa tri cao nhat A trong hop chat vdi oxi. 

%m H 11 
%m 0 32 

A la nguyen to nao sau day: 

a) S b) C c) Cl d) F. 

22. Cho 3 nguyen ttf A, B, D (Z A < Z D < Z D ). 

A, B cung mot nhorn A d 2 chu ki lien tiep trong b&ng tuan hoan. 

- B. D la 2 nguyen to ke can nhau trong mot chu ki. 

- Tong so proton trong 2 hat nhan A, B la 24. 

Xac dinh bo 4 so lupng til cua electron sau cung cua A, B, D. 

23. Cho biet phan mdc n&ng lupng cao nhSt cua c^c nguyen til 
A:3p 5 ;B:3s';C:3p 6 ; ion Y 2 : 3p 6 . 

a) Vi6't ca'u hinh electron cua A, B, C, Y. Du doan tinh chat hod hoc co 
ban cua cac nguyen to A, B, C. Y? 

4h 



b) Xac dinh vi tri cua A. B. C, V trong bang tuan hoan. 

24. Cho nguyen t \J cua 3 nguyen to A, B va D co electron ngoai cung co 
bo 4 so luong tu Ian loot sau: 


II 

c 

= 0; m = 

D; m $ = +1/2 

n = 3; 

= 1; m = 

-1; m s = 1/2 

n = 3; 

= 1; m = 

D; m s = -1/2. 


Viet cau hinh electron cua 3 nguyen to tren Xac dinh v/i. tri cua A. B va D 
trong bang tuan hoan. Nguyen to rao la kim loai. la phi kim? 

25. Ba nguyen to A. B. C co cAc electron cuoi cung mang bon so luong tu 
nhu sau: 

A: n = 1; I = 0; m = 0; s = +1/2 

B: n = 2; I = 1; m =+1; s =+1/2 

C: n = 2; I = 1; m = -1; s = -1/2. 

Xac dinh ten va vi tri cua A. B, C trong bang tuan hoan. 

26. Hay sSp xep cac hat vi mo sau day theo chieu giam dan ban kinh hat: 

a) Rb\ Y 3 *, Kr, Br", Se 3 '. Sr ? * 

b) Na. Na'. Mg. Mg z \ Al. Al 3 ', F . O 2 '. 

27. Cho cac nguyen tur co lo'p electron ngoai cung: 

A: 3s ? ; B: 3s z 3p 4 ; ion C Zl : 3s ? 3p 6 ; ion D : 3s ? 3p 6 . 

a) Cho biet so electron doc than trong moi trudng hop. 

b) Xac dinh vj tri cua A. 8, C, D trong bang tuan hoan, goi ten A, B, C. D? 
Neu tinh chat hoa hoc cd ban cua cac nguyen to tren. 

HI/0NG dan giai vA dap so 

11. a) Trong nguyen til M cd: Z proton, E electron, N ntftron. Trong 
nguyen til X co: Z’ proton, E’ electron, N’ nctron 

Ta da biet Z -■ E ; Z’ = E’ 

So khoi cua M = Z + N 

So' khoi cua X = Z’ + N* 

Trong phan tir M 2 X c6: 

4Z + 2N + 2Z’ + N’ = 140 
(4Z + 2Z’) - (2N + N’) .= 44 
(Z + N) - (Z’ + N’) = 23 
Khi tao thanh lien ket thi: M - le -> M 

X + 2e -> X 2 ' 


< 1 ) 
( 2 ) 
(3) 


Do do ta co: (2Z - 1 + N) - (27/ + 2 + N’) = 31 
hay 2Z - 2Z’ + N - N’ = 34 


(4) 
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( 6 ) 


Til (3) v& (4) rut ra: Z - Z’ = 11 (5) 

TCI (1) vh (2) rut ra: 2N + N’ = 48 

Tir (3), (5) (6) rut ra: N = 20 ; N’ = 8 

Tit (2), (5) va (6) rut ra: Z = 19 ; Z’ = 8. 

b) Cau hinh electron cua M*: Is 2 2s z 2p 8 3s 2 3p h 

X 2 ': Is 2 2s 2 2p 8 
M: Is 2 2s a 2p 6 3s 2 3p B 4s' 

Vi tri cua M d 6 19, chu ki 4, nhom IA la K. 

Vi tri cua Xoo8, chu ki 2, nh6m VIA la oxi. 

Hop chat ctia M v6i X la K 2 0 la oxit bazcf, de tan trong nude, tdc dung 
vd i cac dung dich axit, dung dich muoi... 

12. a) CS'u hinh electron: 

Ni: Is 2 2s 2 2p 6 3s 2 3p 6 3d 8 4s 2 

Ni* 2 : Is 2 2s 2 2p B 3s 2 3p 6 3d 8 

Ni d chu ki 4 d nhdm VIII, thuoc phan nhdm phu. 

b) X: 3p 5 => cau hinh Is 2 2s 2 2p fi 3s 2 3p 5 
Y: 3s 2 => cd'u hinh Is 2 2s 2 2p fi 3s 2 
X: chu ki 3, 6 so 17, nhom VIIA 
Y: chu ki 3, 6 so 12, nh6m IIA. 

13. Cau hinh electron cua cac nguyen to co Z = 24; Z = 29; Z = 30 co dac 
diem sau: 

Z = 24: Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s 1 : co si/ chuyen le a phan ld’p 4s cua ldp 
ngoai cung vao de lam day mot nufa hoac ban bao boa (5e) phan ldp 3d. 

Z = 29: Is 2 2s 2 2p 6 3s 2 3p 6 3d l() 4s l : cd su chuyen le a ph&n ldp 4s cua 
ldp ngo&i cung vao de lam bao hoa phan ldp 3d (lOe). Nhffng nguyen l6 d co 
phan ldp d da bao hoa thi so' thuf tif cua nhdm b&ng so" electron ldp ngoai 
cung. Vi vdy nguyen tu’ cua nguyen to' Cu (Z = 29 ) a nhdm IB, con nguven tuf 
cua nguyen to Zn (Z = 30) d nhdm IIB. 

14. Ta biet cac nguyen to nhdm I, II, III trong bang tuan hoan khong co 
so oxi hoa am, chi co nhdm IV thi I n 0 1 = Inn I - Vay A thuoc nhom IV va 
cong tlidc ca hai hop chat la A0 2 va AH*. 

Vi so electron ma B nhan de trd thanh ion am bang 8 - m 0 (trong do m 0 
la so electron ldp ngoai cung cua B, tdc 1& so' oxi hoa di/c/ng cao nhat), do do 
m„ = 3(8 - mo) ttfc m 0 = 6, nghla 1& B thude nhdm VI v& cflng tliurc ede hap 

76 

chat la BO ;l vk H 2 B. Nhu vay X co cong thtfc \k AB 2 , v& M B < — = 38, nen 

B chi co the la oxi (M = 16) hoac li/u huynli (M = 32); suy ra M A = 76 - 2.16 
= 44 hokc M A = 76 - 2 x 32 = 12. Trong nhdm IV khong cd nguyen to dug vdi 
nguyen tuf khoi la 44, do dd A phai la cacbon (M = 12) \k B la li/u huynli. 

Vay cong t.hdc cua X \k CS 2 (cacbon sunfua). 
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15. Y thuoc nhom 5. Suy ra X thuoc nhom 4 hay G. Neu Y thuoc chu ki > 
4 till Z ciia nguyen to Y > 23 r,rai vdi de bai. Do do hai nguyen to co tong so 
diem tfch docmg hat nhan la 23 phai d chu ki nho. 

- Gpi a, b 1 & so ldp e trung gian (trti ldp t.rong cung v& ldp ngoai cung) 
ciia 2 nguyen to X, Y till: 
a) Neu X thuoc nhom 4. 


(2 + 8a + 4) + (2 + 8b + ft) = 23 
=> 8(a + b) = 10 

a va b nguyen dtfcfng hoftc bang khong, nen plu/ong trinh tren khong 
thoa man. 

b) Neu X thuoc nhom 6: (2 + 8a + 6) + (2 + 8b + 5) = 23 
8(a + b) = 8 


* a = 0 b 


6 5 

1 X nguyen to la oxi; Y8 nguyen to la photpho. 

2 ' 2 


* 


6 

a = 1 =3»b = 0 r> X8 nguyen to la lull huynh; Y 

2 


5 

2 


nguyen to* la nito. 


Theo dau bai d dang dcm chat X, Y khong trie dung di/oc vdi nhau X la S va 
Y la N. 

16. B thuoc nhom V, vay Zb nho nhat chi co the la 7 

Z A chi c6 the ldn nhat la 23 - 7 = 1G. Vay A va B phai d hai chu ki 2 va 3. 
B khong the d chu ki 4 vi neu a chu ki 4, nhom V thi Z n > 23 
Neu B d nhom V chu ki 3 thi Zr = 15; Z A = 8 

B l& photpho, A \k oxi thoa man gia thiet d nhom A lien ti£p. Nhung 
khong thoa man dtl kien A khong tac dung B. (Vi P + O, rat do phan tfng). 
Neu B d chu ki 2 thi Z|, = 7; Z A = 16. 

B la niter, A lUu huynh. Cap nay thoa man 2 dtf kien dau bai. Tinh phi 
kim ciia nito manh lion li/u huynh 


17. Electron ngo&i cung thuoc phan lo'p 4s l (vi n = 4; 1 = 0, m = 0 va s =+1/2). 


• Neu khong co phan ldp 3d. Is 2 2s 2 2p' 3s 2 3p’’ is 1 ; Z = 19 (K>. 

• Neu co phan ldp 3d: Is 2 2s 2 2p* 3s 2 3p (i 3d r ’ 4s 1 ; Z = 24 (Cr) 

Is 2 2s' 2p 6 3s” 3p ,! 3d ,n 4s 1 ; Z = 29 (Cu). 
Vi tri frong bang tuan hoan: 

K d 6 19, chu ki 4, nhom IA 
Cr a 6 24, chu ki 4, nhom VTB 
Cu d co 29, chu ki 4, nh6m IB. 


18. a) HA d the khi vi the A d nhom VIIA. Cau hinh electron hoa tri ns 2 
np\ nen 1 = 1 va n = 4 nhif vay cau hinh electron day du ciia A 1& Is 2 2s 2 3s 2 
3p*’ 3d 10 4s 2 4p’. Vay A d chu ki 4, nhom VII A. 
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b) Tinh oxi hod: Br 2 + H 2 —► 2HBr 

Ti'nh khuf: Br 2 + 2KC10 3 -» Cl 2 + 2KBr0 3 

Tinh tii oxi hoa-khti: Br 2 + 2KOH -> KBr + KBrO + H 2 0 

19. Goi x Id hod tri cua R. Cong thtic oxit la R 2 O x , hap chat vdi hidro Id RH h _ x 

OR D 

Taco: ———:---=0,5955 

2R + 16x R + 8- x 

2R(R + 8 - x) : R(2R + 16x) = 0,5955 
2R + 16 - 2x = 1,191R + 9,528x 


= 0,5955 


x 

4 

5 

6 

7 

R 

37 

51 

60 

80 


R la brom (Br) 


2M + Br 2 

2M 

4,05 


2MBr* 
2M + 160x 
40,05 


2M x 40,05 = 4,05(2M + 106x) 72M = G48x 


x 

1 

2 

3 

M 

9 

18 

27 


Nguyen to" M la Al. 

20. a) Electron cuoi cung cua A d ldp thCSf 3, phan I dp p va thuoc obitan 


thtf 3. So do obitan ttfcmg tfng cua lap electron ngoai cung cua nguyen to A la: 



3s 2 3p 6 

Cau hinh electron cua A: Is 2 2s 2 2p’’ 3s 2 3p h 
A thuoc chu ki 3, nhom VIIIA Id nguyen to Ar (argon), 
b) B co tinh oxi hod manh nen B phai la mot phi kim thuoc chu ki 3 vi 
tao ra ion co cdu hinh electron cua Ar. Cdc phi kim thuoc chu ki 3 co Si, P, 
S, Cl. Don chat B phai Id Cl 2 vi tinh oxi hod manh. 

21. Hop chat cua A vdri H co cong thufc: AH 4 
Hop chdt cua A vtfi O co cong thufc: A0 2 

a 

*2 H trong AH 4 =-x lOOTf 

A + 4 

32 

%0 trong AO. =- x 100'. 

" A + 32 


4 

A + 4 
32 

A +32 


v 100-7, 

x 100% 
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A = 12, vay A la cacbon (C). 

22. Ta c<5: Z. x + Z„ = 24 ^ Z — = 12 

2 

=> Z A < 12 < Z R (1) 

A, B thuoc cung nhom A a 2 chu ki lien tiep nen A, B thuoc chu ki 2 va 
3. Do d6: 

Zb - Z A = 8 (2) 

Tu (1) va (2) ta suy ra Z A = 8, A la oxi va Zr = 1G, B la li/u huynh. 

B, D la 2 nguyen to ke can nhau trong cung clni ki: 

Z 0 = Z,i + 1 = 17 => D Id clo (Cl). 

Cau hinh electron: 0: ls 2 2s 2 2p’ 

S: Is 2 2s 2 2p‘ ; 3s 2 3p' 1 r 

Cl: Is 2 2s“ 2p <; 3s- 3p'\ 

Be bon so Itftfng ttf cua electron sau cung ciia: 

O; n = 2; 1 = 1; m = -1; s = -1/2 

S: n = 3; 1 = 1; m =-1; s =-1/2 

Cl: n = 3; 1 = 1; m = 0, s = -1/2. 

23. a) A: Is 2 2s 2 2p 6 3s 2 3p\ 

A la phi kim manh c6 tinh oxi hod, tao hidrua vd hidroxit c6 tfnh axit. 

B Is 2 2s 2 2p* 3s 1 . B la kim loai manh, c6 tinh klnl, hidroxit co tinh baztf 
manh (bazef kiem). 

C Is 2 2s 2 2p fl 3s 2 3p 6 . C la khi hiem. 

Y i_ : Is 2 2s 2 2p 6 3s 2 3p fi . Vay Y co cau hinh Is 2 2s 2 2p h 3s 2 3p 4 vd Y la S. 
b Hoc sinh td giai. 

24. A: Is 2 2s 2 2p 6 3s 2 3p 6 4s 1 
B: Is 2 2s 2 2p* 3s 2 3p 4 

D: Is 2 2s 2 2p" 3s 2 3p 5 

Nguyen to' A: so thtf td 19 a chu ki 4, nhom IA Id kim loai. 

Nguyen to B: so thuf tir 16 d chu ki 3, nhom VIA Id phi kim. 

Nguydn to D: so thtf tir 17 a chu ki 3, nhom VIIA Id phi kim. 

25. A: Is 1 chu ki 1, nhom IA: A Id hidro 

Br Is 2 2s 2 2p* chu ki 2, nhom VA: B Id nittf 

C: Is 2 2s 2 2p 4 chu ki 2; nhom IVA: C la oxi. 

26. a) Se 2 “ > Br* > Kr > Rb 4 > Sr 2+ > Y 3 *. 

b) Na > Mg > A1 > 0 2 ~ > F‘ > Na 4 > Mg 2 * > Al 3 *. 
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27. a) A c6 cau hinh hinh ldp electron ngohi cung: 3s 2 

Is 2 2p 2 2P* 1 3s 2 

B co 2 electron doc than: Is 2 2s 2 2p B 3s 2 3p 4 

C 2 * khong c6 electron doc than: 3s 2 3p*' 

D“ cung nho C 2 * khong co electron doc than. 

b) A la Mg: kim loai manh, c6 tinh khuf, tao hidroxit co tinh bazcr. 

B lh S: la phi kim manh, c6 tinh oxi hod va ca tinh khuf, tao hidrua va 
hidroxit co tinh axit. 

C cung la S. 

D la clo: phi kim manh hern S, co tinh oxi hoa manh. Trong mot so 
truerng hop CI 2 c6 kha nang to oxi hoa-khuf. Hidrua co tinh axit khi tan vao 
node, hidroxit c6 tinh axit. 


Khong co electron doc than: 


m qd 


u u n 
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CHUONG 3 

CAU TAO PHAN Tlf VA LIEN KET HOA HOC 


A. KIEN THtfC C0 BAN CAN NIlO 

I. Cac lueu li§n ket hoa h(?c 

1. Khai ni§m ve lien k£t 

Lien ket hoa hoc dtfoc t.htfc hien gitfa hai nguyen ttf trong phan ttf don 
chat hay hop chat. Trtf trtfcrng hap khi hiem, d di£u ki$n blnh thtftfng cdc 
nguyen ttf cua cdc nguyen to khong ton tai d trang thdi ttf do, rieng re ma 
lien ket vtfi cdc nguyen ttf khac tao thanh phan ttf hay tinh the. 

2. Cac ki£*u lien k€'t 

a) Lien ket ion 

- Lien ket ion Id lien ket dupe tao bdi life hut tinh dien gitfa cac ion 
mang dien trdi dau. 

- Ban chat cua lien k6t ion la life hut tinh dien gitfa cac ion mang dien 
trdi dau. 

- Bieu kien lien ket: Lien ket ion hinh thanh giura nhtfng nguyen to 
khde hdn nhau ve ban chat hoa hoc thtftfng do cdc nguyen til kim loai dien 
hinh tdc dung vtfi phi kim dien hinh, tf do co sir nhtftfng nhan electron gitfa 
kim loai va phi kim. 

- Lien ket ion chi hinh thdnh khi hieu so* do am dien (Ax) gitfa kim loai 
vd phi kim Id > 2. 

b) Lien k£'t cpng hod trj 

Tuy nhien stf hinh thdnh lien ket trong phan tOr gitfa nhtfng nguyen ttif 
cua cac nguyen to c6 ban chat hoa hoc giong nhau hodc ttfcrng ttf nhau, vl du 
phan ttf Cl- 2 , O 2 , NO 2 , SO 2 ... thi kh6ng the giai thich sir hinh thdnh lien k£?t 
trong phan ttf b&ng 11 thuyet nhtftfng thu electron (i ltfp ngodi cung theo kieu 
hinh thdnh lien ket ion. Be giai thich su hinh thdnh lien ket phan ttf cdc 
loai ndy ngutfi ta gidi thich bang lien ket cong hod tri. 

- Lien ket cpng hod tri la lien ket dtfpc hinh thdnh bdng inpt hay nhieu 
cStp electron chung. Neu cdp electron chung chi do mot nguyen ttf d6ng g6p 
thi lien ket gitfa hai nguyen ttf Id lien ket cho-nhan. 

c) Hipu dp am dipn va lien ket hoa hoc 

Tren thtfc te trong hau het cac trtftfng hop, trang thdi lien ket vtfa 
mang tinh chat cong hod trj vtfa mang tinh chat ion. Dpa vdo hieu so do am 
dien gitfa hai nguyen ttf cua mot lien ket ta co the biet dtfpc loai lien ket 
trong phan ttf. 
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Sai biet do 
dm dien Ax 

0 -> < 0,4 

> 0,4 -> <2,0 

1,8 

> 1.8 

Loai lien ket 

Cpng hod tri 
khong phan ci/c 

Cong hod tri 
phan cifc 

50% cong hoa tri 
50% tinh ion 

ion 


II. Sq lai ho6 c6c obitan ncjuqen til va hmb dgncj cua ph<9n til 

Khi dp dung quan niem ve lien ket cong hod tri de giai thich lien ket 
hod hoc trong cdc trUdng hap khdc thi ket qua khong phu hap, chdng han 
phan tijf H 2 0. Thgc nghiem do di/ac goc lien ket HOH bdng 104,5°. Neu gid 
thiet rdng trong phan til H 2 0 nguyen til oxi dtfa ra 2 obitan p xen phu vdi 2 
obitan Is ciia 2 nguyen til hidro thi g6c lien ket d6 phai la 90°. Ro rdng sii 
giai thich d 6 khong phu hap thi/c nghiem. Nha vay AO 2p cua oxi co hinh 
dang khdc hoac nha trong phan td CH 4 mot obitan 2s va 3 obitan 2p xen 
phu vdi 4 nguyen tuf H. Nha vay, ddng le trong phan til CH 4 phai co 2 loai 
lien ket khdc nhau Id: 1 lien ket s-s va 3 lien ket p-s. Tuy nhien, thac 
nghiem cho biet 4 lien ket C-H trong phdn til CH 4 giong het nhau. De giai 
thich tri/dng hap trdn ddy vd cdc tradng hap taang ta, cdc nha hoa hoc My 
Slay-ta vd Pao-linh da de ra thuyet lai hoa. 

1. Khai ni£m ve lai hoa 

hiiu dugc khdi niem v£ lai hod, ta x£t li&n k£t trong phan til CH 4 . 

Cong thdc cd'u tao CH 4 : H 


H- C-H 
I 

H 

c [td m 

Is 2 2s 2 2p z 

c* ID [U 

(Dgng kfch thfch) 

Trade khi tham gia vdo lien ket mot obitan 2s trpn lan vdi ba obitan 2p 
thdnh 4 obitan lai hoa mdi giong het nhau, goi Id 4 obitan lai hod sp 3 . Bon 
obitan lai hod sp 3 xen phu vtfi bon obitan Is cua bon nguyen til H tao thdnh 
bon li§n ket C-H giong hgt nhau. Nha vay hieu the ndo la sa lai hod cdc 
obitan nguyen til? 

Lai hoa obitan la sit to hop (tron l&n) cdc obitan hod tri a cdc phdn lop 
khdc nhau tao thdnh cdc obitan lai hod giong het nhau. 

2. Dieu ki£n lai hoa ben 

- Dieu kidn de trang thdi lai hoa obitan cua nguyen ta xay ra va tao lien ket b£n 
Id: Cdc obitan lai hod dage vdri nhau khi ndng laong cua chung xap xi bhng nhau. 
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Mat. do electron cua cac obitan nguyen tuf tham gia lai hod phai du ldn 
de do xen phu ciia obitan lai hoa vtfi cac obitan nguyen tu khdc (tham gia 
lien ket) dii lorn de tao lien ket ben. 

3. Cac kieu lai hoa thtfc/ng gap 

a) Lai hoa sp 

Lai hoa sp la si/ to hop 1 obitan s (khoi 
cau) voi 1 obitan p (khoi cau so 8 can doi) tao 
thanh 2 obitan lai hod sp (c6 hinli khoi cau so 
8 noi khong can doi) n&rn thing hang vdi nhau 
ve pliia doi xtfng nhau va true doi xtfng cua cac 
obitan lai hod tao vdi nhau nhtfng goc 180°. Dang cua 1 obitan lai hod sp 



Thi du trong phan til BeH 2 , 

cua nguyen tuf Be: 


Bp: QT] 

ED 

Is 2 

2s 2 

Be“: QT] 

m 

Is 2 

2s 


cau hinh electron viet di/di dang 6 li/ong til 


JJ 

^Px 



1 obitan 2s 1 obitan 2p, 2 obitan lai hoa sp co trge tao goc 180° 



obitan 2 obitan lai hod 1 obitan 

IscGaH sp cua Be Is cua H 



Su xen phu cac obitan 


tao lien ket Be-H 


(5 ltfp 11 ede em s6 nghien cilu kl lai hoa sp trong C 2 H 2 ... 


b) Lai hoa sp 2 


Lai hod sp“ d6 Id stf to hop 1 obitan s vdi 2 obitan p tao thdnh 3 obitan 
lai hod sp 2 (co hinh cau so 8 noi khong can doi) ndm trong mdt phdng, dinh 
hi/dr.g ttf tam den dinh cua tam gidc deu vd true doi xtfng cua ede obitan lai 
hod :ao vtfi nhau nhtfng gdc 120°C. 

Thi du trong phfin tuf BF :i 

• Cau hinh electron cua nguyen td B viet dtfdi dang 6 lagrng til. 


B: 

nj 


Is 2 

B*: 

ED 


Is 2 


u 


* 



2s 2 

2p, 

CL 


r 

11 



2s 2p x 2p v 
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3 obitan lai hoa sp 2 
Trang th£i lai hoa sp? cua nguy&n tCi B 


Cdu hinh electron cua nguydn tuf F viet dtfdi dang 6 liftfng tuf. 


F: *j 

n 

ED 

li ?I T 


Is 2 

2s 2 

2p x 2p, 2p t 


Si/ hinh IhAnh cAc li&n k&t trong phAn tit BF 3 

c) Lai hoa sp 3 

Lai hoa sp 3 Ik so to hop 1 obitan s vdi 3 obitan p tao thdnh 4 obitan lai 
hod sp' 5 c6 hinh khoi cdu so 8 noi khdng c&n doi dinh htfdng tCr tam den 4 
dinh cua hinh tuf di$n deu vd true doi xutag cua ede obitan lai hod tao vdi 
nhau nhtfng g6c 109°28\ Trong ede phdn tuf H 2 0, NH 3> CH 4 va ede ankan ede 
nguyen to O, N, C c6 trang thdi lai hod sp 3 . 

Thi du trong phan ttr CH 4 . 

Cdu hinh electron nguyen tti cacbon vi£t dudi dang 6 li/cng tuf 



c ED 

Is 2 

c* [YX] 


Ti 

u 

I 

2s 2 

2p x 

2Py 

m 

o; 

t u 
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obitan 2s 


P. 



3 obitan 4 obitan lai hoi sp 3 

2p x , 2p y vd 2p* c6 tryc t$o g6c 109°28' 

Trang Jhai lai hoa sp 3 cua nguy&n tit C 



Si/ h)nh thanh liSn ket trong phin tif CH 4 



III. Su xen pliu c6c obitan tgo thanb li£n Let ion, li£n V$\ cJfii vd li£n kfft ba 


1. Lien k£t dtfn sigma (a) 

- Lien ket dirac hinh thanh do sir xen phu true* cua 2 obitan mot 
electron (hai true doi xufng trung nhau), lien ket ben. 

- Xen phii true nen nguyen tur quay dtfcrc de d&ng quanh true noi hai nhan. 
Tht du: Li£n k£t sigma (a) do su xen phu true cua 2 obitan. 

+ 

obitan s obitan s Li£n k6t c 

H H H 2 




obitan p obitan p 

Cl Cl 




Su xen phii true la sU xen phu trong do true cua obitan lien ket trung uai 
dildng noi tarn cua hai nguyen til lien ket. Si/ xen phu true tao lien ket a 
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obitan lai hoa 


obitan lai hoa 


Lien ket a 


2. Lien ket doi 

Trong phan tuf C 2 H 4 , moi nguyen til cacbon c6 si i lai hoa gitfa mot obitan 
s vdi hai obitan p theo kieu sp 2 . Cac obitan lai ho3 t.ao mot lien ket a gitia 2 
nguyen til cacbon vh hai lien ket a vdi 2 nguyen tuf hidro. Moi nguyen til 
cacbon con mot obitan p khong tham gia lai hoa xen phu ben vbi nhau tao 
lien ket tt. Lien ket. gitia 2 nguyen til cacbon trong C 2 H 4 la lien ket. doi. 



Lien ket o 


H 

\c = c 
HZ' n 




Litu y: Lien ket n. 

- Lien ket di/oc hinh thhnh do sif xen phu ben cua hai obitan p mot electron 
(hai true dtfi song song), sir xen phu xay ra it nen li£n k£t n k6m b£n. 
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3. Lien ket ba 

Xet trong phan til N 2 

Cau hinh electron cua nguyen tur N viet dudi dang 6 li/crng til 
Trang thai c a ban 


11 


ID 

I 

T 

1 


Is 2 2s 2 2p* 2p v 2p z 


Nguyen tuf N co 5 electron ldrp ngoai cung, khi hinh th&nh phan til N 2 , 
moi nguyen tuf gop 3 electron doc than thanh 3 lien ket. Ngifcri ta gpi do la 
lien ket ba. 

M6i nguyen tur nita dung mot obitan 2 p x d 6 tao lidn kd't gida hai nguyen 
til theo kieu xen phu true tao lien ket a. 

Moi nguyen til niter c6n hai obitan p con lai 2p v va 2p z xen phu ben vdi 
nhau tting doi mot tao hai lien ket n. 

N i N 

71 

Cong thefe cau tao phan tu N 2 

B. CAU HOI VA BAl TAP 

1. So sanh va giai thich goc lien ket trong phan til OF 2 va OCI 2 ; OCI 2 va SCI 2 . 

HUONG DAN GIAI 

Goc lien ket trong phan til OF 2 v& OCL: Nguyen til trung tain O 6 d 
trang tliai lai hoa sp\ phan til co dang chuf V. Do lien ket O-F phan ci/c ve 
phfa F nen 2 doi electron lien ket crich xa nhau con lien ket O Cl phan ciic 
ve phia O nen 2 doi electron lien ket gan nhau do do life day gitf cac doi 
electron nay manh hon l&m cho goc lien ket trong phan til OCl 2 ldn hem goc 
lien ket trong phan til OF 2 . 

Goc lien ket trong phan til OCl 2 va SCI 2 : Nguyen til trung tam la O va S 
den 0 trang thai lai hoa sp : \ phan til co dang chuf V. Do lien ket O-Cl phan 
ciic ve pln'a O nen doi electron lien ket gan nhau con lien ket S-Cl phan ci/c 
ve phi'a Cl lien 2 doi electron lien ket xa nhau. Do db lire ddy giQa cac doi 
electron nay yeu hen lam cho goc lien ket trong phan til SC1 2 be hern goc 
lien ket trong phan til OCl 2 (goc lien ket trong ede phan til OF 2 , OCl 2 va 
SC1 2 Ian lifot la 105°, ill 0 , 103°). 

2. So sanh do Idn goc lien ket, co giai thich: 

a) Goc ONO trong c^c phan tii N0 2 ; KN0 2 ; NO ? Cl. 

b) Goc FBF ; HNH ; FNF trong cac phan tCr BF 3 , NFI 3 , NF^. 
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a) 


N 

# \ 

O 0 

a 


iiWng dan giai 


N 

* N 
O 

trong &no 3 


Do ldn g6c lien ket y > a > p. 


[0=N=0] f 

y 

trong N0 2 C1 


Giai thick: 

- Trong N0 2 * khong c 6 electron lien ket tr6n N, hai li£n ket a tao gbc 
180° de giam thieu luc day gitfa cac doi electron lien ket (y = 180"). 

- Trong N0 2 " c 6 1 doi electron lien ket tren N, luc d&y l£n 2 doi electron 
lien ket manh hcfn trirdng hop N0 2 co le khong lien ket nen a > p. 


b) 


a 

F-( 


a 



N 

y f 


F 


Do ldn goc lien ket a > P > y. 

Giai thick: 

- Trong BF 3 , B d trang thai lai hoa sp 2 , c6n trong NH 3 v& NF :Jl N a 
trang thdi lai h6a sp* => a ldn nhat (a = 120°). 

- Trong NH 3 doi electron lien k£'t bi k6o v£ N l&m tang lac day giaa cac 
obitan chtia doi electron lien ket, trai lai trong NF 3 doi electron lien ket bi keo 
ve F, lam giam liic day gitfa cac obitan chtia doi electron lien ket => p > y. 

3. Cac nang Itfdng cat duft lien ket trong phan tif H? va trong ion phan til 
H 2 * lein lapt la 436kJ/mol va 258kJ/mol. Yeu to gi da quyet dinh so khac nhau 
ve nang Itfdng do? Cac nang Itfdng cat dtft lien ket trong phan tCr H 2 va trong 
ion phan ttf H 2 + Ian lUdt la 435kJ/mol va 258 kJ/mol. Yen to gi da quyet dinh 
su khac nhau ve nang luong do? 

HU&NG DAN GIAI 

Lien ket CQng hoa t.ri trong phan tuf H 2 dtftfc tao nen bdi 2 electron c6 
spin ngtfuc nhau s&p xep tren obitan phan td lien ket, c6n trong ion H 2 + lien 
ket chi tao bdi 1 electron. Vi vay do boi lien ket trong H 2 ldn lion trong H/ 
nen nang ltfung cat durt lien ket cua H 2 ldn hcfn. 


5. a) So sanh do Idn goc lien ket cua cac phan tu sau day. Giai thich. 

(1) Pl 3 . PCI 3 , PBr 3) PF 3 . 

(2) CH 4) NH 3i H 2 0 

(3) H 5 0, H 2 S 

b) So sanh nhiet do nong chay cua cac chat sau: NaCI, KCI, MgO. GiSi thich. 
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HUONG DAN GIAI 


a) So s&nh d6 ldn g6c li&n ket cua cdc phan ttr 


(1) PI3 > PCI3 > PBrg > PF3 

Giai thick: Vi do am dien cua I < Cl < Br < F. Dq am dien cua phoi til 
cang ldn c&ng keo lai gan nhau lam goc lien ket nho lai 

(2) CH< > NH3 > H 2 0 


Gidi thick: 


H 

I 

C 


H 


/ 


\ 


H 


H 


N-H 

/ \ 

H H 


O 

/ \ 


H II 


So c&p electron chi/a tham gia lien ket cang nhieu c&ng day nhau, gdc 
lien ket cang nho. 

(3) H 2 0 > H 2 S 

Gidi thick: Vi do am dien cua 0 > S, dd am dien cua nguyen til trung 
tarn ckng ldn se keo may cua doi electron lien ket ve phia n6 nhieu hern l&m 
tSng do ldn goc lien ket. 

b) So sdnh nhiet do n6ng chay cua cic chfi't: MgO > NaCl > KC1. 


Giai thich: ban kinh ion K* > Na*. 

Dien tich ion Mg 2 * > Na* va 0 2 " > Cl” 

(Nang li/orng phan li ti le thu&n vdi dien tich ion va ti 1$ nghich vdi bdn 
kinh ion). 


6. Trong anion AB 3 2 ' co 30 proton. Trong nguyen tCf A cung nha B co so 
proton bang so ndtron. 

a) Viet cau hinh electron cua nguyen til A. B. 

b) Trong hop chat giQa A. B co nhOng loai lidn ket gi. 

HUONG DAN GIAI 

AB;; 2 c6 30 proton 
— 30 

Z = -— = 7,5 Z A < 7,5 till Z n > 7,5 ho<1c Z A > 7,5 thi Z R < 7,5 
4 


Z A + 3Z d = 30 => Z A = 3(10 - Z B ) 
Gia thiet: Z A > 7,5 v& < 7,5 


Z B 

7 

6 

5 

Za 

9 

12 

15 

AB;, 2 " 

FN 3 :i ‘ 

MgC;, 3 : 

PM;,''" 


Loai 

Loai 

Loai 
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Gia thiet: Z B > 7,5 vA Z A < 7,5 


Z D 

8 

9 

Z a 

6 

3 

ab 3 2 - 

co :i 2 - 

BeF ;i 3 ' 


Nhgn 

Loai 


Za + 3Zn = 30 => Z A = 3(10 - Zn) 
Z B < 10 thi Z A mtfi c6 gia tri 



Cho Z n < 10 vd Z B > 7,5 


Z E 

9 

9 

5 

Za 

Mb 16 rc- B la oxi ; M A 

Cho B < 7,5 

Zb 

3 

= 12 => Al 

7 

6 

a cacbon. 

6 

Za 

Moi c&p nghi^m Z 

9 

n = 6 => B 

12 

la C 

15 


Z A = 12 => A Id Mg 

KhSng co ion MgCj 2 " (Loai c3p nghi&m n&y) 
Ion ABj 2 ' Id C0 3 2 '. 


7. Mot nguyen to R va mot nguyen to X co cau hinh electron Icfp ngoai 
cung l4n loot la ...3s 1 va ...3s 2 3p 5 . 

a) Xac djnh cac nguyen to R, X, cong thdc hop chat gida chung va loai 
lien kd't hinh thanh trong hop chat thu dupe. 

b) Xac dinh nguyen to A c6 cau hinh electron ngodi cung la ...4s 1 . Xdc 
djnh edng thde hop chat co the co gida A, X. 

Cho biet: 


So thif It/ 

— 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Ki hieu 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Cu 

Zn 


(Trlch de thi hoc sink gioi cap thanh phd (TPHCM) riani line 1996-1997) 
HZfdtNG DAN GlAI 
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a) Nguyen to': 


R: Na 
X: Cl 







• Hop chat, va cac I 02 : lien ket: NaCl. lien ket ion. 
b) Xac dinh nguyen to A 

A co the la: Is 2 2s 2 2p h 3s* 3p n 4s 1 -> So thir td 19: K 

Is 2 2s 2 2p (i 3s 2 3p (i 3d' 4s 1 -> So thuf tu 24: Cr 

Is 2 2s 2 2p* 3s 2 3p* 3d 1 ' Is 1 -> So thuf til 29: Cu 

C6ng thtic hop chat gitfa A. X: KC1, CrCl { , CuCl, CuCl 2 . 

8. Dung thuyet noi hoa tri, hay cho biet cd cau lap the (bieu dien bSng 
hinh ve) va trang thai lai hoa cua nguyen tu trung tam cua cac phan tif va ion 
sau: H 2 S0 3 , [Ni(CN) 4 J 2 ' t iF 7l PCI.,. 

HUONG DAN GIAI 

H 2 S0 3 : S d trang thai lai hoa sp\ cd cau til dien. 



|^Ni(CN) J J 2 : Ni 2+ d trang thai lai hoa sp 2 d cd cau hinh vuong. 

K-- N :7i°T 

1/ \: 

KT r S - 


IF 7 : I d trang thai lai hoa sp' d ' cd can lutfng th^p ngu giac. 



PClr,: P d trang thai lai hoa sp Vi cd cau lddng thap day tam giac. 


Cl 



Cl 
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BAI TAP T\J GIAI 

9. Electron cu6'i cung phan bo vao cdc nguyen til cua cdc nguydn to A, B 
Ian lupt dUQc ddc trung bdi: 

A: n = 3,1 = 1, m = -1, s = +1/2 

B: n = 3,1 = 1, m = 0, s = -1/2. 

a) Dua tren cau hinh electron, xac dinh vj trf cua A, B trong bang tu£n toan. 

b) Cho bi^t loai lien ket va viet cong thUc cfiu tao cua phan til AB 3 . 

c) Trong tp nhidn t6n tai hop chat A 2 B 6 . Giai thich $u hinh thdnh li£n ket 
trong phan til cua hop chd't ndy. 

{Trick de thi Olympic. 30-4 ndin 2001) 

10. Vi£t c6ng thUc c£u tao kieu Lewis cua cdc ph£n til vd ion: SF 6 , S0 2 , 
Fe 2 0, H 2 S0 3 , S0 4 2 ". Cho biet trang thai lai h6a cua nguyen til trung tarn va 
dang hinh hpc cua cdc ph£n til va ion tren. 

11. Cho biet trpng thai lai hoa cua nguyen til trung tam va cau tao hinh 
hpc cua moi phan til sau day: NCI 3 , CIF 3 , BrF*. 

12. a) Cho biet do am dien cua cdc nguyen to sau: 


Nguyen to 

4 Be 

, 3 ai 

isP 

16 S 

17 CI 

9 f 

Do am di&n 

1.5 

1.6 

2,2 

2.6 

3.1 

4.0 


Hay cho bi£t trong cdc hop chat BeCI 2 , AICI 3 , PCI 5 , SF s la lien ket cong 
hoa tri hay lien ket ion. Neu la lien ket cong hoa tri thi phai giai thich nhu the 
nao theo quan diem cua thuyet c 0 hpc li/dng til. 

(Trick de thi hoc sink gioi cap thank pho (TPHCM) ndm hoc 1996 1997) 

b) N 2 va Cl 2 deu c6 do am dien bang 3, nhung d di£u kien thudng N 2 co 
tinh oxi hoa kem clo, hay giai thich? 

13. a) Cho biet trang thai lai hoa cua cac nguyen til trung tam trong cac 
phan til va ion sau: NH 4 \ NH 3t BF 3 , S0 2 . Cho bid't phan til nao phan cUc? 
khong phan ci/c? 

b) Cho biet kieu lai hoa cua cac nguyen ti1 trung tam trong cac phan til 
sau: PCI 5 , SF e , S0 2 CI 2( CaH 2 , NF 3 . 

14. Xbt hai phan til PF 3 va PF 5 

a) Viet cong thilc cau tao theo Lewis cac phan til tren. Cho biet trang thai 
lai hoa cua nguyen til trung tam va dang hinh hQC cua hai phan til. 

b) Trong hai phan til tren, phan til nao c 6 cue, phan til n&o khong cue 7 
Giai thich 

c) Cb phan til NF 5 , AsF 5 khbng? Tai sao? 

15. Mo ta dang hinh hoc phan til, trang thdi lai hoa cua nguyen til nguyen 
to trung tam trong cdc phan til: IF 5 , XeF 4 , Be(CH 3 ) 2 . 
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16. Hay cho biet dang hlnh hoc va trang thai lai h6a cua nguyen t6‘ trung 
tarn, Viet cong thufc ca'u tao cua BrF 3 , IF 5 va S0 3 2 . 

17. Hay cho bifi't co ca'u lap the (bleu dien bang hlnh v£) va trang thai lal 
hoa cua nguyen tii trung tam cac phan tii va ion sau: SF e , NH 3 . ICI 3 , H 2 SO < . 

so 2 . co 3 2 -. so 3 ? -. 


HLfdNG DAN GIAI VA DAP SO 


9. A = 3, I = 1, m = -1, s = +1/2 ==• Cau hinh e: [Ne] 3s 2 3p'. 

B: n = 3, 1 = 1, m = 0, s = -1/2 => Cau hinh e: [Ne] 3s 2 3p r ‘. 

a) A: 6 thuf 13 (Z = 13), chu ki 3 (co 3 ldp electron), nhom IIIA (khoi p va 
co 3 electron h6a tri) Nguyen to' Al. 

B: 6 thur 17 (Z = 17), chu ki 3 (co 3 ldp electron), nh6m VIIA (khoi p va 
c6 7 electron hoa tri) Nguyen to Cl. 

b) Lien ket gitfa cac nguyen tur trong phan to A1C1 3 la lien ket cpng hoa 

tri. 


Cau tao: 


Cl 


Al 

c\ / \l 


c) Phan tur A^Cly di/oc hinh thanh do sir nhi hop AICI 3 , lien ket gitfa hai phan ttf 
AICL hinh thanh do vi£c tao lien ket phoi tri gitfa nguyen ttf Cl vdi nguyen td Al 


Cau tao: 


Cl Cl Cl 

Cl/ \l/ \l 


10. Cong thufc Lewis, dang hinh hoc, trang thai lai hoa ciia nguyen td 
trung tam: 

8F*: Bdt di£n deu S lai hoa sp'*d 2 


SO,: 



0=S=0 phan td c6 goc 


0 0 


S lai hoa sp 2 

OSO = 120° 
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F,0: 


H 2 S0 3 : 



Phan td co g6c 

0 lai h6a sp 

F-O-F 

•'o'- 


/ \ 

FOF = 109,5° 

F F 

Thap tam gidc 

S lai hoa sp 1 

H-0 

• • 

S 

\ ” 
ys=o 

otf' 1^0 

H-0 ' 

OH 

-Tuf dien deu - 

2- 

S lai h6a sp 3 



O 

\ / 


I 

s 


S 

/ \ 


y t x 

-0 0_ 


0 / 0 


_ 


11. Trang thai lai hoa va cau tao hinh hpc: 


NCI, 


//\ 

Cl / Cl 

Cl 


C1F:, 

• 9 

*cr 


/ 


F 


N lai hoa sp :1 
Thdp day tam gidc 


Cl lai hda sp { d 
Dang chi? T 


BrF, 


\ 




/ B \ 


F 

F 


Br lai hoa sp 2 d 2 
Dang thap vuong 


12. a) BoClj co Ax = 1,6, lien ket cong hoa tri, cau hinh lai hoa sp. 
AlCln co Ax = 1,5, lien ket cong hoa tri, cau hinh lai hoa sp 2 . 

PCI , co Ax = 0,9, lien ket cong hoa tri, cau hinh lai hoa sp*d ! . 

SF r , co Ax = 1,4, lien ket cong hoa tri, cau hinh lai hoa sp d“. 


b] N ‘2 v& Cl 2 mac du co do am dien bang nhau nhtfng phan t.i? Cl 2 co 1 
lien ket dcfn (cr) c6n phan til N» (N=N) co lien ket ba (1 lien ket a vk 2 lien 
ket n) do d6 phan tuf N 2 ben vtfng lion Cl 2 . Muon tham gia phan dug, phai 
can nftng lt/ang de phd vd lien ket, vi vay o' dieu kien thtfdng phan tii N 2 
ben vtfng hdn Cl 2 , non the hien tmh oxi hoa yeu lion. 


13. 

a) NH/ 


H 

/V h 

H H 


- Nguyen tilr trung tam N: lai hoa sp 3 . 

- Phan tuf phan cifc. 
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NH, 


BF 


SO 


// X 

H / H 

H 


F 

I 

B 

/s 

A 

O O 


- Nguyen td trung tam N: lai h6a sp . 
-Phan u'r phan cue. 


11 HI t 


sp :i 


- Nguyen ttf trung tam B: lai hoa sp\ 

- Phan tu khong phan cUc. 


- Nguyen tii trung tam S: lai hoa sp^. 

- Phan tu phan ctfc. 

3j2 


b) PC1 R P: lai hoa sp 3 d SF« S: lai hoa sp d . 
- P c6 cau hinh e o trang thai c a ban 

m 11111 t 


3s 3p 3d 

- P d trang thai lai tao trddc khi tham gia lien ket 


It 


t 

m 

T 


rn 

n 

- - 


v- 





spM 

SO^Cl^ S: lai hoa sp :i CaH 2 Ca: lai lida sp. 

NF;i N: lai h6a sp a . 

14. a) Cong thufc cau tao tlieo Lewis 

F - P - F Trong PF :I , P a trang thdi lai hda sp :) . 

I 

F 


F 


F 



Trong PF 5 , P d trang thai lai hoa sp ! d. 


Phan td PF S cd dang hinh hoc chdp tam giac. 

Phan td PF r , co dang hinh hoc lifdng chdp tam giac 



F F F 
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b) Trong hai phfin t£f trfcn PF 3 c 6 ctfc, PF 5 khdng ctfc. 

Giai thich: c4c lien k£t P -► F den c6 ctfc va c 6 momen ltfdng ctfc p. , 

trong PF 3 , ]T p, * 0 nen P^n ctfc. 

Trong PF 5 , =6 nen ph£n td khdng phan ctfc. 

c) Khong co phSn ttf NFr, vi ldp thi> 2 cua N khong c 6 phan ldp 2d trong 
de c 6 stf kich thich electron tif 2s -+ 2d de dtfoc 5e nhtf P. 

C 6 phan td AsFs vi: 

3 3 as rm 11111111 i 


4s 4p 4d 



- I lai h 6 a sp 3 d 2 
I: 5s 2 5p 5 5d () 

I*: 5s 2 5p 3 5d 2 



XeF 4 c 6 dang vuong phfing; Xe: lai h 6 a sp 3 d 2 



BelCH.-j^: th£ng h&ng; Be; lai hoa sp •-•-# 


16. BrF 3 : F 


IF 6 : F -1 




S0 3 2- : -0 


O 


\ 

/ 


s=o 


- Br d trang thdi lai hoa sp l d. 

- BrF 3 co dang chd T. 

-Id trang thdi lai hoa sp 3 d 2 . 

- IF 5 co hinh thap day vuong. 

- S d trang thdi lai h6a sp 3 . 

- SO 3 2 co hinh th£p day tam gi&c. 
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17. SF ti : S a trang thai a- hoa sp 3 d 2 , ccr cau tuf dien 



F 


NH 3 : N d trang thai lai hoa sp' 4 c a cau td dien. 




H 


IC1 3 : I d trang thdi lai hoa sp 3 d, ccf cau ltfcfng thap tarn giac. 


? 



H 2 S0 4 : S d trang thdi lai hoa sp'\ ca cau ttf di#n. 



S0 2 : S <3 trang th&i h6a sp 2 , c a cau phSng 



CO3 2 ": C 0 trang thai lai hoa sp 2 , ccf cau ph&ng. 



SO 3 2 : S d trang thai lai hoa sp 3 ccf cau td dien. 
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CHUONG4 

HOA HOC VA DONG DIEN 


A. KIEN THLfC CCf BAN CAN NHCl 


I. Daij cti^n ho6 cua kim logi 

1. Khai ni£m ve cfip oxi hoa-khuf 

Moi chat oxi ho2 va chat khuf cua ciing mot nguyen to kirn loai tao nen 
cap oxi hoa-khil. 

2. The di«?n ctfc chuan cua kim loai 

Xac dinh the di$n ciic chuan cho moi c&p oxi ho£-khil: Be so sdnh the 
di£n cifc cua cac di?n cifc kh^c nhau, ngUdi ta dung the di$n cifc chuan. 

a) The diqn ci/c chuan hidro 

- Cau tao cua dien ctfc hidro chuan 
gom mpt dien cifc platin dugc phu bang 
bot platin. Dien cifc dude nhung vao mot 
dung dich axit chtia c^c ion H*, n6ng do 
1M. Khi H 2 dupe difa lien tuc thoi qua 
dung dich axit de h&'p thu khi H 2 co p = 1 
atm. Nhu v£y th£ di6n cue chuan hidro 1& 
c$p oxi ho3-khil H7H2. 



D&ncuc Pi 


Dung dn.ii 
axil 


Cau tao cua dien cifc hidro chuan 



pH = 0 ZnSO< 1M 

Sd do pin di$n hod kem-hidro 


- Ngufri ta quy udc the dien cue chuln 
hidro cua c&p oxi hoa-khu, ki hieu 
E°(HVH 2 ) = 0 V (volt). 

b) The diqn ci/c chuan cua kim loqi 

Be x£c dinh the dien cifc chuan cua kim 
loai n&o d6, ta thiet lap mQt pin di£n 
hod gom di§n cifc chuan cua kim loai 
vdi dipn cifc hidro chu£n. Von ke dien 
til cho biet the di$n cifc chuan cua kim 
loai. 


Vi du: The di£n cue chu^n cua cap Zn 2 */Zn 

- Lap thiet bi pin di$n ho& Zn/H, hidro 1& cue (+), Zn Ik cue (-) (hinh ve 
trang trUdc). 
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KJii pin dien hod ph6ng dien, a dien arc xay ra cdc phdn ting sau 

Ciic (-) anot: Zn-> Zn 2 * + 2e 

Cue (+) catot: 2H* + 2e-> H 2 

Phan ting oxi hod-khti xdy ra trong pin dien hod: 

Zn + 2H*-► Zn 2 * 

- Von ke dien til cho biet hieu so dien the ltin nhat gitia 2 dip dien ctfc 
chuan cua cap Zn 2 */Zn vd H*/H 2 la -0,76V. E°(Zn 2 */Zn) = -0,76V. 

NJian xet: 

- The dien ctfc chu£n cua cac cap oxi hod-khil M n */M la so dtfcrng neu 
kha ndng oxi hoa cua cation M n * la manh hern so vtii H*, nghia Id cap M n */M 
Id cue dtfcrng cua pin. Vi du: E°(Ag7Ag) = +0,80V. 

The dien ctfc chu^n cua ede cap oxi hoa-khtf M n */M la so am neu kha 
ndng oxi hod cua ede cation M n * yeu han so vtfi cation H*, nghia la cdp 
M n */M Id ctfc am cua pin. Vi du: E7Mg“ 4 /Mg) = -2,73V. 

3. Day dign hoa chuan cua kim loai 

- Day dien hoa chuan cua kim loai la day nhtfng cdp oxi hoa-khtf cua 
kim loai dirge sdp xep theo chieu the dien eye chuan cua ede cap oxi hod-khti 
tdng ddn. Dtftii day la day dien hoa chuan cua mot so kim loai thong dung: 

Mn ? 7Mg AI 3 7AI Zn 2 */Zn Fe 2 7Fe NiTNi Sn 2 */Sn Po 2 VPb H7H 2 Cu ? 7Cu Ag7Ag Au 3 7Au 
—1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 

-2,37 -1,66 -0,76 -0,44 -0,23 -0,14 -0,13 0,00 +0,34 +0,80 +1,50 (V) 

- Nhan xet: The dign ctfc chu£tn cang Idn thi tinh oxi hod cua 

cation M n * cang manh vd tinh khtl cua M cang yeu. Ngugc lai the dien ctfc 
chudn E°(M n VM) cang nho thi tinh oxi hoa cua cation M n * cang yeu va tinh 
khur cua kim loai M cang manh. 

II. SucJl <ti?n cua pin (3i§n nca 

l. Tinh sufift dien dgng ciin pin 6' dien ki?n chufi’n 

Khi gdp bdi todn tinh sud't dong cua pin trong dieu kign chu&n vd dtf 
dodn chieu cua phan ting oxi hod-khti xay ra trong dung dich ntftic. 

- Suat dien dgng cua pin Id m$t dai Itfyng ddc trtfng cho ban chat vd nong 
dg cua ede chat tham gia vdo phdn ting oxi hod- khti d trong pin. Clio nen de 
de so sdnh ede pin khde nhau, ngi/tii ta dung dai ltfpng sud't dien dong do dtftfc 
trong ede dieu kien chuan (nong do 1 mol ion/1 cua ede ion trong dung dich, dp 
sud't 1 atm cua chat khi vd d 25°C) goi la suat dien ddng chu£n E°. 

Suat dien dong cua pin (E°) = The dien ctfc dtfong - the dien ctfc am 
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Vi du: Su&'t dien dpng chuln cua pin kem- dong 1&: 

E° = E° Cil - E° Zn = 0,34 - (-0,76) = 1,1 V. 

- The dien cue chu£n c&ng km dang khu ciia n 6 l& ch&'t klid c&ng manh, 
nhtfng nguyen to c 6 th£ dien cue chuan ldn c 6 tinh oxi hok manh. 

- Dua v&o suat difn dong cua pin ngUeri ta c 6 the x&c dinh true tiep bien 
thien n&ng luong Gip cua phan tfng oxi ho£- khu. 

AG° = -nFE°; AG = -nFE° 

E° va E \k £uat di£n dong (tfnh b&ng V) cua pin d dieu kien chuan va 
dieu ki^n bfit ki. 

F \k hSng so Faraday b&ng 96500 Culong/dUtfng luung gam. 

AG° va AG la bien thien nang luong Gip (tinh bdng J) a dieu kien chuan 
v& dieu kien bit ki. 

n 1 & so electron to*i thieu duoc trao chuyen trong phan tfng oxi hoa-khu’. 

- Nhting kim loai c 6 the dien cue chuan E° < 0 co the tan trong dung 
dich axit giai ph 6 ng hidro. Phan tfng tu xay ra la phan tfng giufa chat oxi hoa 
manh hern, tuang tfng vtfi th£ di£n cue ltfn hon, vdi ch£t khtf manh hern, 
tuerng ilng vdi the dien ctfc nho hern. Kim loai c 6 the dien cue chuan be d£y 
duoc kim loai c 6 the di$n cue chuan ltfn hern ra khoi dung dich muoi cua n 6 . 

- De phan tfng oxi ho3 khtf xay ra thi E° > 0, nghia \k AG U < 0. 

2. Tinh su&'t dien dong cua pin d dieu kien bat ki 


Khi gap bki tokn tinh suat di£n dong cua pin khdng tf dieu kien chuan 
v& dir do4n chieu phan tfng oxi hoa-khtf: 

Eox/k = E° + 


0,059 lg C^ 


n 


'klifr 


Vi du: Cap (Mn0 4 7Mn 2 *) 


MnO<~ + 8II 3 0* + 5e r ■ - ■ * Mn 2f + 12H 2 Q 


E 


(MnO;/Mi.*-) 


- p° 

~ MnO;/Mn a * 


0,059 ,_[ Mn0 J[ H :i° 
~ ls — 


T6m lai: Gia stf c6 c$p Oxl/Khl c6 the dien ctfc Ej vk cap Ox2/Kh2 ma 
the di$n cue \k E 2 . Kha n&ng sc co phan tfng gitfa hai c&p n&y theo phuong 
trinh: 


Oxi + nje v - Kill Vci 0x2 + n 2 e Kli2 

n 2 Ox2 + n 2 Khl —- ■ v njKh2 + n 2 Oxl 

• Neu E 2 > Ei, phan ting xay ra theo chieu thuan 

• Neu E 2 < Ej, phan ting xay ra theo chieu nghich 

• Neu E 2 = Ej, phan tfng can bang. 
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3. Khi gap bdi todn tfnh bang so can bang 

aG** 

• AG° = -RTlnKo => K c = 10 _2 - 303RT 

mE" 

• Kc = 10 0059 

III. Cfln t(inq phdmlnq oxi hoa-khii 

1. Can bang phan ufng oxi hoa-khuf bang phi/tfng phap can bang 
ion-electron 

PlniOng phap nay khdng d6i hoi phai biet chinh xdc so oxi hod cua 
nguy£n to, nhimg chi dp dung dtiOc cho tnidng hop cdc phan tfng oxi hod-khil 
xay ra trong dung dich, d d6 phan ldn cdc chat oxi hod va chat khuf ton tai d 
dang ion. 

Can bang theo 5 bi/dc: 

BiiOc 1: Tach ion xdc dinh cdc nguyen to c6 so' oxi hod thay doi vd viet 
cac ntra phan ilng oxi hod vd khuf. 

Btfdc 2: Can bang phiicrng trinh cdc nila phan ting: 

Can bdng so nguyen tti cua moi nguyen to d hai ve cua nCfa phan ting: 

• Them H* hay OH". 

• Them mftic de can bdng so nguyen t \i hidro. 

• Kiem sodt so nguyen til oxi a hai v§' (phai bdng nhau). 

- Can bkng dien tich: them electron vao moi nila phan ting de cdn bdng 
di?n tich. 

Btf&c 3: Can bdng electron, nhdn hg so de: Tdng so electron cho bdng 
tdng s6' electron nhdn (hay Tdng so s6 oxi hod tdng b&ng tdng s6 s6 oxi hod 
giam). 

Btfdc 4: C<)ng cac nufa phan ting ta co phi/tfng trinh ion thu gon. 

Bu&c 5: De chuyen phifcng trinh dang ion thu gon thanh plu/ong trinh 
ion day du vd phticrng trinh phan tti can cong vdo hai ve nhting luang nhu 
nhau cdc cation hodc anion de bu trti dien tich. 

Vi du: Can b&ng phi/cmg trinh phan ting: 

A1 -t- HN0 3 -> A1(N0 3 ) 3 + N 2 0 + H 2 0 

Budc 1: Tdch ion, xdc dinh cdc nguyen to c6 so oxi hod thay doi va viet 
cdc ntia phan ufng oxi hod khti. 

A1 + H* + NO n -> AI 3 * 4 3N0 3 " + N 2 0 + H 2 0 

o 3-. 

A1 -> A1 

NOj - >N 2 0 
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Bi/6c 2: Can bang phifcfng trinh cdc ntia phan ting: 

- Can bkng so nguyen tti cua m 6 i nguyen to 6 hai ve cua ntia phan ting: 

A1 -> Al 3+ 

2N0 3 ' + 10H* -> N 2 0 + 5H 2 0 

- Can bang di$n tfch: 

A1 - 3e -> Al 3+ 

2N0 3 ' + 10 ir + 8 e -> N 2 0 + 5H 2 0 
Bade 3: Can bang electron: 

8 x A1 - 3e -> Al :l+ 

3 x 2N0 3 ~ + 10H’ + 8 e -> N 2 0 + 5H 2 0 
Ta c 6 : 8A1 - 24e -> 8A1 3+ 

6N0 3 " + 30EP + 24e -> 3N 2 0 + 15H 2 0 
Btidc 4: Cong cdc ntia phan ting ta co phtferng trinh ion thu gon: 

8A1 - 24e -» 8A1 3 * 

6N0 3 + 30H* + 24e -> 3N 2 0 + 15H 2 0 
8A1 + 6N0 3 * + 30H + -> 8A1 3+ + 3N 2 0 + 15H 2 0 
Bade 5: Be chuyen phuong trinh dang ion thu gon thanh phi/crng trinh 
ion day du vd phtfcfng trinh phan til can cong vdo hai ve nhting lifting nhtf 
nhau cdc cation hodc anion de bii trti dien tich. 

Phi/ting trinh tren ta phdi c 6 ng ca hai ve vtii 24NO ; , 

Ta c 6 : 

8A1 + 6 NO 3 ' + 30H* + 24N0 3 -> 8 Al 3h + 3N*0 + 15H 2 0 + 24N0 3 
8A1 + 30HNO 3 -> 8A1(N0 3 ) 3 + 3N 2 0 + 15H 2 0 

Trong ede phan ting oxi hoa -khti, thirtfng co sti tham gia cua moi truing, 
tiiy thuoc vdo moi trtiting, kha ndng phan ting cua mot chat co the thay doi. 

a) Phdn ting co axit tham gia 

Ve ndo thtia oxi thi them H* tao ra H 2 0 hay ve ndo thieu oxi thi them 
H 2 0 tao ra H*. 

Vi du: KMnO<+ KNO, + H 2 SO, -> MnS0 4 + KNO 3 + K 2 S0 4 + H»0 
Phan ting oxi hod: N0 2 ~ -» N0 3 ' 

Phan ting khti: Mn0 4 " -> Mn Zt 

2 x Mn0 4 “ + 5e + 8 H* -> Mn 2+ 4 - 4H 2 0 

5 x N0 2 " - 2e + H 2 0 -> N0 3 ' + 2H* 

2Mn0 4 * + 5N0 2 ' + 16H + + 5H 2 0 -> 2Mn 24 + 8H 2 0 + 5N0 3 ~ + 10 H V 

Gian tide H + vd H 2 0 ti hai ve ta c<5: 

2Mn0 4 ‘ + 6 H 4 + 5N0 2 " -> 2Mn 2+ + 3H 2 0 + 5N0 3 ~ 

2KMn0 4 + 5KN0 2 + 3H 2 S0 4 -> 2MnS0 4 + 5KN0 3 + K 2 S0 4 + 3H 2 0 
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b) Ph^n ilng co kiem tham gia 

• V<* nao thila oxi thi them H 2 0 tao ra OH hay ve nao thieu oxi thi 
them OH tao ra H 2 C. 

Vi du: NaCr0 2 + Br 2 + NaOH -> Na.CrQ, + NaBr + H 2 0 
Phan ilng khuf: 2Br + 2r -» 2Br 
Phan ting oxi ho3: Cr0 2 ~ - 3e Cr0 4 2 ~ 

2 * Cr0 2 " - 3e + 40H -> Cr0 4 2 " + 2H 2 0 

3 x 2Br + 2e -> 2Br 

2Cr0 2 " + 80H" + 3Br 2 -> 2Cr0 4 2 ~ + 6 Br" + 4H 2 0 
2NaCrO, + 8 NaOH + 3Br 2 -> Na 2 Cr0 4 + 6 NaBr + 4H 2 0 

c) Phan ting co nude tham gia 

Neu san pham sau phan ting c 6 axit tao th&nh ta can bang theo phan 
ilng co axit tham gia, neu san pham sau phan ilng co kiem tao thanh ta can 
bang theo phan ilng co kiem tham gia 

Vi du: KMn0 4 + K 2 S0 3 + H 2 0 -> Mn0 2 + K 2 S0 4 + KOH 
Phan ilng khuf: Mn0 4 " + 3e -> Mn0 2 

Phan ilng oxi hoa: S0 3 2 ' - 2e SO 4 2 " 

2 x Mn0 4 ' + 3e + 2H 2 0 -> Mn0 2 + 4 OH' 

3 x S0 3 2 " - 2e + 20H“ -> S0 4 2 " + H 2 0 

2Mn0 4 "+ 4H 2 0 + 3S0 3 2 ~+ 60H' -> 2Mn0 2 + 80H + 3S0 4 2 "+ 3H 2 0 
Gian ude H 2 0 va OH" ta co: 

2KMnO< + 3K 2 S0 3 + H z O -> 2Mn0 2 + 3K 2 S0 4 + 2 KOH . 

2. Dang bai toan ap dung dinh luafc bao toan electron 

Do mot so b&i todn khong cho du do kien de lap phi/cfng trinh dai so 
theo so' mol v& khoi lugng c£c chat co trong phan ilng, de giai b&i to&n ta 
phai lap them phifemg trinh dai so can cti theo so' mol electron trao doi (Ap 
dung dinh luat bao toan electron). 

b. cAu udi vA bAi tAp 

1. Can bang c^c ph3n dng dudi day theo phi/ong pheip ion electron 

a) MnCV + H 2 0 2 + H* -> Mn ?< + 0 2 + H 2 0 

b) Cr 3 * + H 2 0 2 + OH~ -> Cr0 4 ? ' + H 2 0 

HVdNG DAN GIAI 

a) MnO + 8 H* + 5e -> Mn J ‘ + 4H..0 »2 

H 2 0, vo » O, - 2H* x 5 
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2Mn0 4 4 16H* + 5H 2 0 2 -» 2Mn 2 * 4 8H 2 0 + 50 2 + 10H* 

2KMnO h + 3H 2 S0 4 + 5H 2 0 2 -* 2MnSO,, + K 2 S0 4 + 8II 2 0 + 50 2 
H 2 0 2 : chat khil. 

b) Cr 3 * 4 H 2 0 2 4 OH' -4 CrO„ 2 ' 4 H 2 0 

Cr 3 * 4 80H' - 3e -4 Cr0 4 2- 4 4H 2 0 x 2 
H 2 0 2 4 le x 2 -4 20H x 3 

2Cr 3 * 4 10OH" + 3H 2 0 2 -4 2Cr0 4 2 ' 4 8H 2 0 

2CrCl 3 4 3H 2 0 2 4 lOKOH -> 2K 2 Cr0 4 4 6KC1 4 8H 2 0 
H 2 0 2 : chat oxi hoa. 

2. a) Cin bSng cac phan Ong oxi hoa-khi sau blng phuong phap can 
being ion-electron: 

• MnO„' 4 H 2 0 2 4 H* -> Mn 2 * 4 0 2 4 H 2 0 

• Cr 3 ' 4 H 2 0 2 4 OH -4 Cr0 4 2 + H 2 0 

b) Viet phi/dng trinh ion rut g<?n cua ph&n Vng: 

FeO 4 HN0 3 —> Fe(N0 3 ) 3 4 N0 2 4 NO 4 H 2 0 

HUONG DAN GIAI 

a) 2 x Mn0 4 4 8H* 4 5e -> Mn 2 * 4 4H 2 0 

5 x H 2 0 2 - 2e -» 0 2 4 2H‘ 

2Mn0 4 ‘ 4 5H 2 0 2 4 6H* -4 2Mn 2 * 4 50 2 4 8H 2 0 
Phiitfng trinh phan tuf: 

2KMn0 4 + 5H 2 0 2 + 3H 2 S0 4 -> 2M11SO4 + K 2 S0 4 + 50, + 8H 2 0 
H 2 0 2 1& chat khuf 

Cr 3 * 4 H 2 0 2 + OH" -4 Cr0 4 z ‘ 4 H 2 0 

2 x Cr 3 * 4 80H~ - 3e -4 Cr0 4 2 ' 4 4H 2 0 

3 x H 2 0 2 + 2e —> 20H" 

2Cr 3 * 4 3H 2 0 2 4 IOOH -4 2Cr0 4 z ' 4 8H 2 0 
Phi/ang trinh phan td: 

2CrCl 3 + 3H 2 0 + lONaOH 2Na 2 Cr0 4 + GNaCl + 8H 2 0 
H 2 0 2 1& chat oxi hoa. 

b) Phuang trinh ion thu gon: 

FeO + HN0 3 -> Fe(N0 3 >3.+ N0 2 + NO + H 2 0 

Fe* 2 - le -4 Fe* 3 
ax N* 5 4 le -4 N* 4 
b x N* 4 3e -4 N* 2 
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<a+3b)FeO + (4a + 10b)HNO :i -> (a+3b)Fe(K0 : ,);i + aNO - 2 + NO + 

+(92a+5b)H a O 

(a+3b)FeO + (4a+10b)H*+ (a+b)N0 3 (a+3b)Fe 34 + aNO z + bNO+ 

+ (2a + 5b)H 2 0 

3. Hoan thanh va cSn blng cac phuong trinh phan ilng sau theo phi/dng 
phap th&ng bSng electron. Xac dinh chat oxi hoa, chat khtf? 

a) K^Cr^O/ + HCI + FeCl 2 ~4 Cl? + FeCh + ... 

b) M x O y + C n H m 0 2 -> MpO q + CO 2 + ... 

c) Fe,O y + HNO 3 -> NO + Fe 34 + ... 

hUOng dAn GIAI 

a) K 2 Cr 2 0 7 + 14HC1 + 2FeCl 2 -> 2Cl-> + 2FeCl 3 + 2CrCl 3 + 2KC1 + 7H 2 0 

2C1 - 2e -> CI 2 
Fe 42 - le Fe 43 

2 x Cl - + Fe 42 - 3e -> Cl 2 + Fe 43 
L x 2Cr 46 + 6 e -> 2Cr‘ :> 

Chat oxi hoa: KaCr^O?, chat khti: HCI, FeCl 2 . 

b) p(4n+n-2z)JVl x O v + 2(py-qx)C r H m O z -> x(4n+m-2z)M,,O q + 

+ 2n(py - qx)C0 2 a- m(py - qx)H 2 0 

(4n+m-2z) x xpM f2>/x + (2py-2qx)e -> xpM +2q/p 
2(py-qx) x nC (22 “ m)/m _ ( 4 n +m-2z)e -4 nC +<1 
Chat oxi hoa: M x O y , chat khth C n H m O,. 

c) 3Fe x O y + (12x - 2y)HNO, -4 3xFe(N0 3 ) 3 + (3x-2y)NO + (6x-y)H 2 0 

3 x xFe 2y/x - (3x-2y)e -> xFe +3 

(3x-2y)x N t5 + 3 e -4 N * 2 
Chat oxi hoa: HNO : j, chat khif: Fe x O v . 

4. Can bang cac ph£n Jng oxi hoa khlf 53 U theo phuong phap bang ion- 
electron va viet lai dodi dang phan tif: 

a) As 2 S 3 + H 4 -f- N0 3 " -4 NO + ... 

b) Al 4 H f + N0 3 -4 ... + NO + N?0 + ... 

Biet rang ti khoi hdi ciia hon hqp NO va N 2 0 so vdi Me l£ 8,375. 

HUONG DAN GIAI 

a) As 2 S 3 + HNO :l + H 2 0 -+ AsO., 3 ' + SO , 2 + NO 
28 x N0 3 ‘ + 4H‘ + 3e -> NO + 2H 2 0 
3 x As 2 S 3 + 20H 2 O - 28e -► 2AsS 4 3 " + 3SO, 2 ' + 4H 4 
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3 As 2 S 3 + 28N0 3 ~ + 4H 2 0 -> 28NO + 6As0 4 3 " + 9S<V + 8H + 

3As 2 S 3 + 28HNO :) + 4H 2 0 -> 28NO + 6H 3 AsO„ + 9H 2 S0 4 
b) A1 + HN0 3 -> NOt + N 2 Ot + Al(N0 3 ) 3 + HjO 

0 *3 

17 x A1 - 3e A1 

*5 .2 

3 x N + 3e -» N 
lx 2N + 8e -» 2N 

17A1 + 66HN0 3 -> 9NOt + 3N 2 0 + 17A1(N0 3 ) 3 + 33H 2 0 

5. X6c dinh cac chat tao thanh sau ph3n ilng va can bang cac phildng 
trlnh phan ilng hoa hoc sau: 

a) Fe 3 0 4 + N0 3 - + N* N„O y + ... 

b) H x l y 0 2 + H 2 S -» l 2 + S + H 2 0 

c) Mn0 4 ~ + S0 3 2 ' + ... -> Mn 2 * + S0 4 2 ' + ... 

HUdNG DAN GIAI 

CAc phan urng oxi hod khuf: 

a) (5x-2y)Fe 3 0 4 +■ xNCV + (46-18y)H* ->■ (15x-6y)Fe 3 ’ + + 

+(23x-9y)H 2 0 

b) 2H,I y O, + (2 z-x)H 2 S -> yl 2 + (2z-x)S + 2zH 2 0 

c) 2Mn0 4 ‘ + 5SO;, 2 ' + 6H' -> 2Mn 2 ' + 5S0 4 2 ' + 3H 2 0 

6. Dung phucing phap can bSng electron, hoan thanh cac phudng trinh 
phan ting sau: 

a) ICV + T + H* -> d) Fe 2 0 3 + Al -> Fe n O m + ... 

b) S 2 0 2 2 ' + l 2 -> e) Fe n O m + HN0 3 -» NO + ... + ... 

c) Cr 3 * + CI0 3 " + OFT -4 

HUONG DAN GIAI 

a) I0 3 ' + 51" + 6H‘ 3I 2 + 3H 2 0 

+0 0 

I + 5e -> I 

-1 0 

5 x I - le -> I 

b) 2S 2 0 3 2 ' + I 2 -» S40 6 2 " + 2I~ 

2S 2 0 3 2 - - 2e -» S 4 0 6 2 - 
I 2 + 2e —> 21 
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c) 2Cr” 4 C10 3 4 10OH 

-> 2Cr0 4 2 " 4 CF 4 5H 2 0 

+3 

*6 

2 x Cr - 3e 

•*» 

o 

** 

4f> 

1 

lx Cl - 6e 

► Cl 

c) 3nFe 2 0 3 4 (6n-4m)Al 

^ 6Fe„0„, + (3n 2m)Al,0 3 


A 


d) 3Fe„O m + (12n-2m)HNO a -» 3nFe(N0 3 ) 5 + (3n-2m)NOt + 

+ ( 6 n-m)H 2 0 

7. Xac dinh cac chat tao thanh sau phan ilng va can bang cdc phaang 
trinh phan dng hoa hoc sau bang phuo'ng phap ion-electron: 

a) S0 3 2 + Mn0 4 + H 2 0 —> ... + ... +... 

b) S0 3 2 ' + MnO* + OH' -4 ... + ... +... 

c) FeS 2 + HN0 3 -> Fe(N0 3 ) 3 + N 2 O x + H 2 S0 4 + H 2 0 

d) Cr0 2 + H’ + Kl -4 Cr 2 * + ... 

HUONG DAN GIAI 

a) 3S0 3 2 ' + 2Mn(V + H 2 0 -4 3S0 4 2 ' + 2Mn0 2 + 20H' 

b) SO;, 2 ' + 2Mn0 4 ' + 20H' -4 S0 4 2 ' + 2MnO, 2 ' + H 2 0 

cl FeS 2 + HNO.j -> Fe(N0 3 ) 3 + N 2 O x + H 2 SO., + H z O 
+2 +3 

Fe - le -> Fe 
-1 +6 

2S - 14e -> 2S 



43 +6 

2(5—x) x 

FeS 2 - 15e -4 Fe 4 2S 


+5 +x 

15 x 

2N 4 2(5-x)e -4 2N 


2(5-x)FeS 2 4 2(10+x)H* + 30 NO 3 " -> 2(5-x)Fe :u 4 4(5-x)SO „ 2 + 

+ 15N 2 O x + (10+x)H 2 O 

d) 2 x Cr0 2 ' + 4H’ 4 le -> Cr 2 ’ 4 2I1 2 0 
lx 21 - 2e -> 1 2 

2CiOf + 8H* 4 2r -4 I, 4 2Cr z+ 4 4H 2 0 
2KCr0 2 4 2KI 4 4H 2 S0 4 -4 2CrS0 4 4 1 2 4 2K 2 S0 4 4 4H 2 0 

8 . Bo tuc va can bang c^c phan Cfng sau theo phi/dng phap ion-electron: 

a) Fes? + (?) —> Fe 2 (S 0 4 )3 + H 2 SO 4 + NO 2 4 H 2 O 

b) Fe(N0 3 )„ + KMn0 4 + H 2 S0 4 -* Fe(N0 3 ) 3 + (?) + MnS0 4 + K 2 S0 4 + H 2 0 

c) KMnOd + PH 3 4 H 2 SO 4 —4 ... 
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HUONG DAN GIAI 

a) FeS-> + HN0 3 -♦ Fe 2 (S0 4 ) 3 + H 2 S0 4 + N0 2 + H 2 0 

1 x FeS 2 ■+ 8H 2 0 - 15e -* Fe 3+ + 2SO„ 2 ' + 16H* 

15 x NCV + 2H* + lc -> N0 2 + H 2 0 

FeS 2 + 15N0 3 ' + L4H* -* Fe :u + 2S0 4 2 * +• 15N0 2 + 7H 2 0 

2FeS 2 + 30HNO 3 -> Fe 2 (S0 4 ) 3 + H 2 S0 4 + 30N0 2 + 14H 2 0 

b) Fe(N0 3 )„ + KMnO„ + H 2 S0 4 -> Fe(N0 3 ) 3 + Fe 2 (S0 4 ) 3 + MnS0 4 + 

+ K 2 S0 4 + H 2 0 

5 x Fe nt - (3-n)e -> Fe 34 
(3-n) x Mn0 4 ‘ + 8 H* + 5e -> Mn 2 * + 4H 2 0 
5Fe"*+ (3-n)Mn0 4 > <24-8n)H* 5Fe 3 *+ (3-n)Mn 2, + (12-4n)H a O 

30Fe(NO 3 )„ + (18-6n)KMnO„ + (72-24n)H 2 S0 4 -» 10nFe(NO 3 ) 3 + 

+ (15-5n)Fe 2 (S0 4 ) 3 + (18-6n)MnSO,, (9-3n)K 2 S0 4 + (72-24n)H 2 0 

c) KMn0 4 + PH :i + H 2 S0 4 -> K 2 S0 4 + MnS0 4 + H : ,P0 4 + H 2 0 

8 x Mn0 4 + 8 H* + 5e -» Mn 2, + 4H 2 0 
5 x PH :1 + 4H 2 0 - 8 e -> H 3 P0 4 + 8 H* 

8KMii0 4 + 5PH :) + 12H 2 SO., -► 4K 2 S0 4 + 8MnS0 4 + 5H.,P0 4 + 12H 2 0 

9. Tfnh hlng so can b5ng cua cdc phan ilng sau: 

a) 3MnO„ 2 ~ + 4H* r 2Mn0 4 + MnO s + 2H-,0 

b) 2Mn 3 * + 2H 2 0 v — > Mn 2 * + MnO ? + 4H* 

Hay cho biet cac phan ilng trdn co xdy ra di/dc khong? Vi sao? 

HUONG DAN GIAI 
a) Xet phUcfng trlnh phan ting: 

3Mn0 4 2 ‘ + 4H* ,--1 2Mn0 4 " + MnO* 4 2H 2 0 

Plnrong trinh nay duac coi la hieu cua 2 phan ilng: 

Mn0 4 2 + 2e + 4H* t —i MnO* + 2H 2 0 (1) E,° = 2,27V 

2Mn0 4 - + 2e ■; ^ 2Mn0 4 2 ' (2) E 2 ° = 0,56V 

3Mn0 4 2 ~ + 4 H* ; ~ ‘ 2MnO„~ + Mn0 2 + 2H 2 0 (3) 

AG 3 = AG, - AG 2 = -2FE,° -(-2FE 2 °) = -2F(E, U - E 2 n ) < 0 

Phan dng til dien bien: lgK 3 = -— - — = 57,97 

0,059 
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K ;i = 9,25.10”. 

b) Xet phifcmg trinh phan Ong: 

2Mn 3 * + 2H 2 0 — - ^ Mn 2 * + Mn0 2 + 4H* 

Phuang trinh n&y di/ac xem la hieu cua 2 phan tog (4) va (5): 

Mn 3 * le ,->. Mn' 2 * (4) E 4 ° 

Mn0 2 + 4H‘ + le Mn 3 * + 2H 2 0 (5) E 5 ° 

2 Mn 3 * + 2H 2 0 Mn 2 * + Mn0 2 + 4H* ( 6 ) 

Bang each tirong tu ta c 6 : AG" < 0, phan ling tu dien bien. 


K« = 3,1.10 fl . 


1,51V 

0,95V 


10. Cho phan ilng: 


Fe 2 * + Ag* ? 


± Fe 3 * + Ag 


Biel: E° ... = 0,8V; E 1 


. = 0,77V. 


Ag’ /Ag ' ’ Fc« :i * /Ft* 2 ' 

a) 6 dieu kien chuan phan tog xay ra theo chieu nao? 

b) Tinh hkng so can bkng K cua phan tog d 25°C. 

c) Mot dung dich chUa Fe(NO 3 ) 3 0,1M; Fe(N0 3 ) 2 0,01 M; bac kim loai va 
AgN0 3 0,01 M. Xac dinh chieu phkn tog trong dieu kien n£y? 

HUONG DAN GIA1 


Clio phan tog: Fe 2 * + Ag 


,♦ __ 


Fe ,u + Ag 


Bitt E 1 ’ = 0,8V ; E“ 

Ag /Ag ho I Ft 


0,77V 


a) O dieu kien tieu chuan phan tog xay ra theo chieu n£o? 

Ta co Fj] > E?, 8 . nen d dieu kien tieu chuan, chieu cua phan 
tog 1^: Fe“* + Ag + —► Fe 3+ + Ag 

b) Tinh himg so can bkng cua phan tog d 25°C 

Cdch 1: Fe 2+ 4- Ag* v-* Fe 3 * + Ag K = lO 555 *® 

Ma: AE°= E^, Ag -E^. /Fo , = 0,03V 
— -— om 

=z> K= 10 0059 = 3,2. 

AC 9 289*1 

Cdch 2: AG° = -RTlnK -> InK = — =---= 1,1685 

RT 298x8,314 


=> K = 3,2 
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c) Dung dich chtfa Fe(N0 3 ) 3 0,1M; Fe(NO ; )) 2 0,01 M 

0,059 


Cdch 1: E = E° A ., V + 

\e /At A t /A e 


= 0,8 + 0,591g0,01 = 0,682V 


-W + ^lg&077*°^l e ^=0,829V 


i “L Fe2 'J 1 " 0>01 

Vx E p<1 , ;f>2 . > E Ag . /Ag do d6 chieu cua phan tfng la chieu nghjch: 

Fe 3 * + Ag -> Fe 2 * + Ag* 

Cdch 2: AG° = -1 x 96500(0,8 - 0,77) = -2895J < 0. 

Phan tifng xay ra theo chieu nghich: Fe 3 * + Ag -* Fe 2 ’ + Ag*. 

11. Mot pin co kf hieu nhd sau: Ni | Ni 2 * (aq) 2M 11 Ag* (aq) 2M | Ag 

Tinh sdc dien dong cua pin d 25°C. Khi n6i hai dien ciic bang day din pin 
se boat dong nhii the nao? Viet phUdng trinh phan Vng xay ra trong pin. Pin 
hoat ddng ddn luc ndo thi dOng lai. 

Chobiet: E u n = 0.799V; E° M =-0.250V. 

Ag I Ag * Ni* /Ni 

HlfdNG DAN GIAI 


E 


Ag* + e -> Ag 
0,059 


= E°, + 

Ki s /Ni 2 


lg[Ni 2 '] = -0,25 + ^^lg2 =-0,241V 


Ag' 'Ag 

E,,i n = E,.) - Ef_, = 0,817 - (-0,241) = 1,058V 
Epin > 0. Vay pin hoat d$ng theo chi6u thudn. 

Ni + 2Ag* -» Ni 2 * + 2Ag 
D6ng dien chay ttf ctfc Ag -» Ni 
0 dien ciic Ag: Ag 4 + e -> Ag; a ctfc Ni: Ni - 2e -> Ni 2 * 

Trong qua trinh l&m vi$c [Ag*] giam, [Ni 2 *) tang 

=> giSm; E ni*wki Wn « 

Nguyen t£c pin se hoat dong cho den khi: E A ^. /Ag = E^.. v 

Sau d6 hoat dong ciia pin se ngtfng lai => phan ufng hoa hpc dat tori 
trang th£i can b&ng: 

Ni + 2Ag* ^=± Ni 2 * + 2Ag 

0,059 


0,799 + 0,0591g[Ag f ] = -0,25 + 


, , . f Ni 2 "' 

Suy ra phiftfng trinh hang so can hang- L 


[Ag'] 

K ltfn => phan tfng ho&n to&n theo chieu thuan. 


lR[Ni 2 '] 

10 3G 
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12. Khi 15c mot mieng dong trong dung dich co Fe 3 * va H*. Biet: 

= 0.77V E' Jr „ = O.oov 

E" . = 0.34V E! , - 0,44V 

«M <11 Kf 

a) Phan ung nao co the xay ra. neu xay ra thi mau cua dung dich se nhu 


the nao? 


b) Tinh K cua phan ung. 

HUONG DAN GIAI 

a) Cac phan Ung co the xay ra va AE ciia cac cap t.tfcmg Ung: 


Cu + 2Fe ^ 
AE° = El 


± Cu + 2Fe 


2 -. 


E 


Fe 3 ’ /Fe"* ~Cu*’/Cu 

.24 . r *.. _^ /i..2 


= 0,43 V 


Fe + Cu , Cu + Fe 

AE° =E® ... -E" = -0,78V 

Fe /Fe Gti /Cu 

2H* + Cu , ■ ■ > Cu 24 + H, 


( 1 ) 


( 2 ) 


(3) 


AE" = E" - E“ , = -0,34V 

2HVH, Cu’*/Cu 

So nil AE° doi vtfi cac phan Ung (1), (2). (3) thi chi co phan Ung (1) la 
co kha ndng xay ra vi AE U lUn nhat va lUn hon 0. 

Neu Fe ,J * bi khU het, dung dich chuyen tU m&u vang nau cua Fe 34 sang 
m5u xanh nhat ciia Cu 2 * (lan Fe 2 *). 
b) Tinh K cua phan Ung: 

Cu + 2Fe 3+ v . Cu 2 * + 2Fe 2+ 


lgK = < - = 14,6 => K = 10 14 rat Ion, nen phan Ung (1) xay ra hoan 

0,059 

to5n. 

13 . Hay chilng minh khi cho sat kim loai tac dung vdi dung dich HCI 0,1 M 
chi co the tao thanh Fe 2 * chU khong the tao thanh Fe 3 *. 

Biet rang: Fe 2 * + 2e Fe E° = 0.44V 

Fe 3 * + e-> Fe 2 * E° = 0.771V. 

IlUdNG DAN GIAI 


Trong dung dich HCI 0,1M, [H*] = 10 1 

E, rm> = E“. + 0,0591g[H* ] = -0,059V 

Do vay H’ chi oxi hoa diroc Fe tao thanh Fe 2 *. 
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14. Cho the dien eye chuan cua cac c5p oxi hoa khCf sau: 


Cu 2 */Cu 

E°(Volt) 0,34 


a > Tinh: E l*-,s„ 


pO 

Cu 2 ’ 1C u* 


Cu7Cu 

0,52 


Sn 2 7Sn Sn 4 */Sn 2 ’ 

-0,136 0,15 


b) Xac djnh sein pham tao thanh khi hoa tan Sn trong dung dich HCI 1 M. 

HVdNG DAN G1A1 


a) Tinh the E 3 : 

on /on 

Sn 2 * + 2e -> Sn E° = -136V 

Sn 4 * + 2e -» Sn 2 * E° = 0,15V 

Sn 4 * + 4e -> Sn E° = ? 


F° 

^Sn 4 * /Sn 


-0,136 + 0,15 
2 


= 0,007V. 


Tinh the' E° u ,. /Cu . 

Cu 2 * + 2e -* Cu E° = 0,34V 

Cu* + e -> Cu E° = 0,52V 

Cu 2 * + e -> Cu* E° = ? 

E Cu 4 '/Cu" = 0,34 x 2 - 0,52 = 0,16V. 


b) Xac dinh san pham khi hda tan Sn vao dung dich HCI: 
Sn + 2HC1 SnCl 2 + H 2 AE° = 0,136V 

Sn + 4HC1 -► SnCl, + 2H 2 AE° = -0,007V 

Vi tb.6' xay ra theo phan tfng (1). 


( 1 ) 

( 2 ) 


BAI TAP Tl/ GIAI 

16. Bo tuc vh cSn bSng c4c phdong Irlnh ph&n dng sau bSng phdong 
phhp thang bang electron: 

a) S0 3 2 ' + l 2 + H 2 0 -*? + ?+- H* 

b) S0 3 2 ' + Mn0 4 " + H* -» 

c) Cr 3 * + OH' + CI0 3 - -> ? + Cl' + H 2 0 

d) Mn0 4 ' + H* + Cr-> 

17. Ngdcsi ta cho dd bot kem vao dung dich CuSO* 0,1 M. Tinh nong do 
cua cac ion Cu 2 ' va Zn 2 * trong dung dich luc can bang. 

Ch0 E Cu 2 * /Cu = 0 ’ 34V * E Zn^Zn = -^ 76V ’ 
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18. Ho&n thanh va can b&ng cac phudng trinh phan Ong sau theo phudng 
ph£p thang bang ion-electron. 

a) KMnO/j + 4 H 2 SO,; -> CO 2 + ... 

b) FeO 4 HN0 3 -4 N*O y 4 ... 

c) KN0 2 4 KMn0 4 + H 2 S0 4 -4 KN0 3 + MnS0 4 4 ... 

d) Al + HNO 3 —> aN 20 4 2aNO 4 ... 

e) CH 3 -CH=CH 2 4 KMn0 4 + H 2 0 -> CH 3 CHOHCH 2 OH 4 Mn0 2 4 - ... 

19. Xac dinh c&c chat tao thanh sau ph3n Ung va can b3ng cac phudng 
trinh phan Ong hoa hoc sau bang phudng phap can b&ng ion-di£n tO (neu co): 

a) KMn0 4 + H 2 C 2 0 4 4 H 2 S0 4 —> MnS0 4 + C0 2 + ... 

b) N0 2 + KOH -4 ... 

c) Na 2 S0 3 + KMn0 4 4 H 2 0 -4 ... 

d) CuFeS 2 + 0 2 —4 Cu 2 S 4 S0 2 4 Fg 2 0 3 

(Trick de thi tuyen sink Tritdng Dai hoc Y Duac TPHCM, ndin 1991) 

20. 6 25°C tich s 6 tan cua Agl b&ng 1CT 16 va the khCr chuan cua cap 
AgVAg la 0,8V. Hoi bac co day H 2 ra khoi dung dich HI 1M v& HI 10" 2 M dude 
khong? 

21. X3c dinh c£c chei't tao thanh sau phan (in g va can bang cac phudng 
trinh phan Ong hoa hoc sau dudi dang phan t (i va dang ion: 

a) FeS 2 4 HN0 3 (dSc, nbng) -4 

b) FeS0 4 4 HN0 3( ,oang> -4 NO 4 ... 

22. B 6 tuc va can bang cac phan Ung sau theo phudng trinh thang bang 
ion-electron. Viet lai cac phudng trinh dudi dang ion thu gon: 

a) Mn0 4 4 H 2 0 2 4 H* —> 0 2 + ... 

b) Cr0 2 4 Br 2 4 OH —> Cr0 4 ^ 4 ... 

c) Cu 2 S 4 HN0 3 d * c -» Cu 2 * 4 S0 4 2 " 4 N0 2 4 ... 

d) Fe x O y 4 H 2 S0 4 (ja c -4 S0 2 4 ... 

23. Xac dinh c&c ch£t tao thanh sau phan Ung va can bang cac phuong 
trinh sau theo phudng phap c3n b£ng ion-electron: 

a) Cl 2 j- I 4 H 2 0 —> I0 3 4 ... + ... 

b) Cl 2 4 r 4 OH -4 I0 4 2 "4 ... 4 ... 

C) OCI 4 I 4 H 2 0 -4 ... 4 l 2 4 ... 

d) Cl 2 4 OH‘ d5c n6ng -4 ... 4 ... 4 ... 

e) tu 2 S + HN0 3 -> Cu(N0 3 ) 2 + H 2 S0 4 + NO + H 2 0 
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24. Can b£ng cac phan dng oxi hoa khO sau bSng phi/dng phap th£ng 
bang ion-electron. Vi£t lai c^c phuong trinh dubi dang phan tCr. 

a) Fe,O y + H* + S0 4 2 ’ -> SO z t + ... 

b) Mn0 4 ' + S0 3 2 ' + H* -» S0 4 2 ' + ... 

c) As 2 S 3 + HN0 3 + H 2 0 -> As0 4 3 " + S0 4 2 ~ + NO 

25. Hoan thanh cac phuong trinh ph§n Png sau theo phuong phap thang 
b^ng electron: 

a) KMnO„ + C 6 H 12 0 6 + H 2 S0 4 -> C0 2 t + ... 

b) As 2 S 3 + HN0 3 -> NOt + ... 

c) FeO + HN0 3 -» N x O y t + ... 

d) CuFeS 2 + Fe 2 (S0 4 ) 3 + 0 2 + H 2 0 —> CuS0 4 + FeS0 4 + H 2 S0 4 

26 . Can bing c£c phan ung oxi hoa khd sau bing phuong phap thang 
blng electron, xac dinh chat oxi hoa, chat khif, qua trinh oxi hoa va qua trinh 
khur. 


a) Fe,O y + H 2 S0 4 —> Fe 2 (S0 4 ) 3 + S0 2 + H 2 0 

b) Al + HN0 3 AI(N0 3 ) 3 + NO + N 2 0 + H 2 0 


c) CuFeS 2 + 0 2 + Fe 2 (S0 4 ) 3 —> CuS0 4 + FeS0 4 + H 2 S0 4 

27. a) Hay giai thich tai sao irong moi trUcing co pH = 0 thi As0 4 3 c6 kha 
nang oxi hoa \~ thanh l 2 con trong moi trudng co pH = 8 thi As0 4 3 khong co 
kha nang d6. Cho biet: E" , 3 .,, = 0,57V; E? = 0,34V va nong do cac 

AsU 4 / ASU3 1*2 ' 

dang deu b&ng 1 M. 


b) Xet phan ii ng: Sn + Pb 2+ - — Sn 2+ + Pbi 

• Phan dng xay ra theo chieu nao khi c^c chat 6 trang thai chuan. 

• Giam nong do cua ion Pb 2+ con bang 0,1 M phan dng se xay ra theo 
chi.Su n&o? Bi£t: E^ 2 . /Sn =-0,136V; E^ 2t/pb = -0,126V. 

28. Mn0 4 " cd th£ oxi hod ion n&o trong s 6 cdc ion Cl", Br", I" 6 cac gid trj 
pH Ian ludt bang 0, 3, 5? Tren cd sd do de nghj mot phuong phap nhan biet 
cdc ion halogenua c6 trong hdn hpp gom Cl", Br", I". 


Biet E 


0 

MnO; / Mu'* 


1,51V; E 


0 

Cl* ACT 


1,36V; E 


0 

Br a /Br‘ 


1,08V; Ej /r = 0,62V. 


29. Trong phong thi nghiem thiidng dieu che Cl 2 bang each cho KMn0 4 
tac dung vdi dung dich HCI dac. Neu thay b^ng dung dich HCI 10"^M thi dieu 
che Cl 2 di/dc khong? Tai sao? 

Bl *thfif di6n cue chuS'n: E^.,^, = 1,51V; E^ /#cr = 1,359V. 
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30. Cho biet the dien cu'c chuan cua cac c£p oxi hoa-khil sau: 

Cu 2 7Cu Cu'/Cu Sn ? '/Sn Sn"7Sn 2 * 
E° (V) 0.34 0.52 0.136 0.15 

a) Tinh E‘„; E" 

' iyn /fill ’ t il /t ii • 


b) Xac dinh san pham tao thanh khi hoa tan Sn trong dung djeh HCI 1 M. 

31. Cho cac oxi hoa-khu': 

a) N0 3 7N0 va FeS/Fe 3 * + SO/ 

b) MnO,. /Mn 2 ’ va CF/Cla. 

Hay viet phuong trinh phan ung dudi dang ion va dang phan tif tu cac c$p 
oxi hoa-khu tren b3ng phuong phap can b£ng ion-electron. 

32. Ag kim loai co kha nang day dude H? ra khdi: 

a) Dung dich HCI IN khong? 

b) Dung dich HI IN khong? 


Cho T A(jCI = 1,7.10 


33 - Ch0 E e,o?-c, 


;T Ag i = 8,3.10-' 7 ;E^. Mi( =0,8V. 
= 1,36V ; E': p , = 0,77V. 

r« 're - 


Xet chieu cua phan Ung tai pH = 0, viet phuong trinh dudi dang ion va 
phan tu\ can bang theo phuong phap can b 3 ng ion-electron. 


34. Cho 12,6g hon hop Mg va Al theo ti le mol 3 : 2 tac dung vdi axil 
H 2 SO 4 d$c, nong vi/a du thu dUdc 0,15 mol san pham co lu’u huynh. Xac djnh 
san pham tren la SO?, S hay H 2 S? 


35. Cho a (g) phoi bao slit de ngoai khong khi. Sau mot thdi gian bien 
thanh hon hop A co khO'i luong 75.2 g gdm Fe, FeO, Fe 2 0^, Fe 3 0 4 . Cho hon 
hop A phan dng hoan toan vdi dung dich H ? SO,. dam dac nong thu dude 6,72 
lit khi SO^ (dktc). 

a) Viet cac phuong trinh phan ung? 

b) Tim a (g)? 

36. Lay 7,88 gam hon hop A gom 2 kim loai hoat dong (X. Y) co hod trj 
khong doi chia thanh hai phan bang nhau. 

Phan 1 nung trong oxi du de oxi hoa hoan toan, ta thu dude 4,74 gam hon 
hop 2 oxit. 

Ph&n 2 hoa tan hoan toan trong dung djeh hon hop 2 axit: HCI va H?S0 4 
loang. 

a) Tinh the tich khi H? thu duoc b dieu kien tieu chuan. 

b) Neu X, Y la 2 kim loai thuoc 2 chu ki lien tiep cua nhom 11A va dung 
dich axit chi chda HCI. Tinh thanh phan phan tram theo khoi luong cua moi 
muoi clorua thu dUdc. 
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37. Cho 3,61 gam hon hdp gom hai kim loai Al va Fe tac dung vdi 100ml 
dung djch chu'a AgN0 3 va Cu(N0 3 ) 2 , khuay kl toi phan ung hoan toan. Sau 
phan tfng thu dude dung dich A va 8,12 gam chat r£n B gom 3 klm loai. Hoa tan 
chat rim B bang dung dich HCI dtfthay bay ra 0,672 lit H 2 (dktc). 

Tinh nong do mol cua AgN0 3 va Cu(N0 3 ) 2 trong dung dich ban dau cua 
chung. Biet hieu suat cac phan ung la 100%, so mol cua Al va Fe la 0,03 mol 
va 0,05 mol. 

J38. Hoa tan hoan toan 9.28 gam mot hon hop X gom Mg. Al. Zn vdi so mol 
bang nhau trong mot lu'dng vCra du dung dich H 2 S0 4 d£c nong thu dup'c dung 
dich Y va 0,07 mol mot san pham duy nhat chda Idu huynh. Xac dinh xem san 
pham chu'a Itfu huynh la chat nao trong so cac chat sau: H ? S, S, S0 2 . 

39. Hoan thanh v£ can bang cac phan ung sau theo phi/dng phap th§ng 
bSng ion-electron. 

a) C 3 H 7 OH + KMnO, + H 2 S0 4 C 2 H 4 0 2 + C0 2 + .. 

b) Crl 3 + Cl 2 + KOH —> KI0 4 + KCI + ... 

c) Cl 2 + S 2 0 3 2 + OH -> S0 4 2 ' + ... 

40. a) Xac dinh cac chat tao thanh sau phan ling va can b£ng phi/dng 
trinh phan ung hoa hpc sau theo pht/dng phap can bang ion-electron: 

(1) MnCX, + S0 3 2 ' + ... -> Mn 2 * + S0 4 2 + . 

( 2 ) Mn 0 4 + Fe 3 0 4 + ... —> Fe 2 0 3 + Mn0 2 + ... 

(3) MnO, + SO 3 2 + ... -» MnO ,| 2 + S0 4 ? + 

b) Bo tuc va can b&ng phi/dng trinh phan ufng sau: 

( 1 ) Cu 2 FeS x + 0 2 —> Cu 2 0 + Fe 3 0 4 + ... 

(2) K 2 Cr 2 0 7 + H 2 S0 4 0 2 + ... 

(3) P + NH 4 CI0 4 -* h 3 po 4 + N 2 + Cl 2 

41. Biet the dien cue chuan cua cac nila phan bng 

Cu 2 * + 2e -» Cu (1) E“= 0,34 V 

Cu’ + e Cu (2) E" = 0,52V. 

C6 the tinh the' dien cifc chuan cua nCra phin Png: 

Cu 2 * + e -> Cu* (3) E"=? 

42. Xac djnh c£c chat tao thanh sau phan dng va can b3ng cac phi/dng 
trinh phan dng hoa hoc sau: 

a) Fe s O y + H 2 S0 4 dSc —> S0 2 t + ... 

b) Fe(N0 3 ) 2 + HN0 3 loang -» NOT + ... 

c) FeCI 3 + dung dich Na 2 C0 3 -> khf At + ... 

(Trick de thi tuyen sink Tritang Dai hoc An nink nkan dan Ha Noi, ndm 1995) 
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43. Xac dinh suat dien dong E . h&ng so can bang cua phan u'ng: 

Hg? s * -> Hg s ' + Hg 

Chobiet: Hg/‘ -> 2 Hg 2 ' 4 2e E° = 0,92V 

Hg -» Hg 2 ' + 2e E° = -0,85V. 

44. Xac dinh E° cua niia phan ung: MnO, + 3e + 4H' > MnO? + 2H 2 0 

BietrSng: MnO, +5e + 8H* > Mn ? * + 4H?0 E°= 1.51V 

MnO? + 2e + 4H' -> Mn 2 ' + 2H?0 E°= 1,23V. 

45. Nguoi ta dung dong dien 15A de ket tua Ni trong b£ ma chiia NiSO*. 
Ni va H? cung duoc tao thanh d am cu'c. Biet rang 60% dien Ido'ng duoc dung 
de giai phong Ni. Tinh khoi lUong Ni se bam tren dien ci/c trong mot gio' 9 

HLfdNG DAN GIAI VA DAP SO 

16. Bo tuc va can bang cac plu/cmg tnnli phan U'ng sau b&ng phi/tfng 
pluip thang bSng electron: 

a) SO/ + h + I1;;0 -> SO., 2 + 21 + 2IP 

1 x s* 1 - 2 e -> S 4,i 

lx Iv + 2e > 21 

b) 5SO/~ + 2MnO., + 6H* -> 5SO., 2 + 2Mir" - 4 - 3H,0 

5 x S*' - 2e -» S* 11 

2 x Mn* 7 + 5e -> Mn* 2 

c) 2Ci :| - + 10OH + 010:i > 2CrO.,“ + Cl +511,0 

2 x Cr ,:! - 3c -> Cr* 1, 

1 x Cl ,n + 6e > Cl 

cO 2 M 11 O .1 + 16H* + 10C1 > 2Mn'' + 5C1, + 811,0 

5 x 2CP - 2e -> Cl. 

2 x Mn* 7 + 5e -+ Mn 2 * 

17. Zn + Cu 2 * -> Zn 2 * + Cu 

"Zn J * I e.Wi' 

K = - - 10 = 10 27 ' 2 = 1,94.10 17 . 

Cu 2 

, , r . , r , i Zn 2 ' 

Zn 2 ' ] + fCu"' 1 0,1; Zn 2 ' I + -!=-—= 0,1 

J L J L J 1,94.10 

Z 11 2 ' j = 0,1M; [Cu 2 ']=0. 
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18. a) KMnO, + C«H, 2 0„ + H 2 SO, > C0 2 + Mn"' + H 2 0 

5 x CJIijO,; + GII^O - 24e -*> 6 CO 2 + 24FI 4 
24 > MnO., + 8H‘ 4 5e -> Mil' 2 ’ + 4H.0 
5C B H l 2 O fi + 24MnO," + 72H' -> 30C0 2 + 24Mir' + 66 H 2 0 

5C«H, 2 0«+ 24KMnO,j+ 36H.SO, -4 30CO 2 + 24MnSO, + 12K.SO, + 66H,0 

b) FoO + HNO ;i -> N x O v + ... 

(5x-2yl x FeO + 2H* - le -> Fe :, ‘ 4 H 2 0 

1 x xN0/ (6x-2y)ir 4 (5x-2y)e --> N x O v + (3x y)H,0 

(5x-2y)FeO + a6x--6y)H‘ + xNO :i -> (5x-2y)Fe :) * t N x O v + (8x-3y)H-,0 
(5x-2y)FeO + (16x-6y)HNO ; , -> (5x-2y)Fe(NO,k + N x O, + (8x-3y)H,.0 

c) KNO, + KMnO, + H 2 SO, -► KNO : , + MnSO, + ... 

5 x NO,' + H.O - 2c -> NO;, + 2H* 

2 x MnO, + 8H* + 5c -> Mn 2 * + 4H.O 
5NO/ + 6H* + 2MnO," -4 5NO ; , + 2Mn 2 * + 3H,0 

5KNO* + 2KMnO, + 3H,S0, -4 5KN0 : , + 2MnS0, + K,SO, + 311,0 

d) A1 + HNO ; , -> aN,0 + 2aN0 + ... 

14 x A1 - 3e -» Al'“ 

3 x 4N0 ; , + 18H' + 14e -> N 2 0 + 2NO + 9H 2 0 
14A1 + 54H* + 12N0 3 - -> 14A1 3 * + 3N 2 0 + 6NO + 27H,0 
14A1 + 54HN0. 3 -> 14AKN0;,);, + 3N 2 0 4 6NO + 27IL0 

e) CH :i -CII=CH 2 + KMnO, 4 I1 2 0 -» CH :t CHOHCIl 2 OII t Mn() ; , +., 

3 x OH, CH=CH 2 + 20H' + 2e -4 CH ;1 CHOH CH.OH 

2 x MnO, + 2H 2 0 + 3e -» Mn0 2 + 4011 

3CH;)-CH=CH 2 + 4II 2 0 + 2MnO, -4 3CH : ,-CH0H CHjOH t 2Mn0 2 + 201 
3CH:,-CH=CH-, + 4H 2 0 + 2MnO,~ -4 3CH,-CH0H CH .OH 4 

4 2Mn0 2 4 2K01I 

19. Ho£m lhAnh vA can bang cdc phan urng oxi hod khur: 
a) KMnO, 4 H 2 C 2 0, 4 H 2 SO, —> MnSO, 4 C0 2 + ... 

.7 

2 x MnO,' 4 5e 4 8H* -> Mn 4 4H 2 0 
4-3 <-4 

5 X H 2 C 2 0, - 2e -4 2C0 2 4 2H* 

2Mn0,- 4 5H 2 C 2 0, 4 6H* -4 2Mn 2 * 4 10C0 2 4 8H.O 

2KMnO, 4 5H 2 C 2 0, 4 3H 2 SO, -4 2MnS0, + 10CO* 4 K a flO, 4 8H 2 0 
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b) NO, + KOH -> ... 

*1 i r. 

NO, le + 2011 > N() : +11,0 

NO, + le -» NO, 

2NO, + 2011 -» NO, + NO,' + H,0 
2NO, + 2KOH -> KNO + KNO, + TOO 


c) Na.SO, + KMiiO., + H,0 -> ... 

.r. 

2 x SO :1 2 ' - 2e + 2011 -» SO., 2 ' + H,0 

+7 ••'1 

2 x MnO s + 3e + 2H >0 -> M 11 O 2 + 4OH 


3 SO. 1 " + 2Mn0 4 ~ + H 2 0 -> 3sa, 2 - + 2MnO* + 20H“ 

3Na a S0 ; , + 2KMn0 4 + H 2 0 > 3Na 2 S0 4 + 2Mn0 2 + 2K0H 

d) Vi CuFeS- 2 , Cu 2 S, Fe 2 0 ;} : deu la chat ran va 0 2 , S0 2 chat kin 

khong viol ra dang ion: 

4l >3 2 *1-2 f-1 +3 

CuFeSa + Oa ~> Cu,S + S0 2 + Fe 2 0 3 
2CuFeS 2 - 18e -> Cu.S + Fe*0» + 3S0-, 


nen 


a 0 Q 2-2 

-Ov+ - x 4e -> Fe ,0 { + 3S0. 
2 ~ 2 


2CuFeS 2 + - O, -> CuoS + Fe,0 :l + 3S0, 
2 


20. a) Trong dung dich HI 1M, [II*) = |I | = 1M 

E = 0,8 + 0,0591gl0~ lfi = -0,144V < E®. = 0 

Aj» , At! M M, 

Do do bac co the day hidro ra khoi dung dicli HI liVI 
b) Trong dung djch HI 10 2 M, |H*] = [I | = 10 2 M 

E A8 . Mc = 0,026V; E". (H = 0,059.lgl0 2 = 0,118V 

> E «wh, 

Do do bac khong tan dirge trong dung dich HI 10 'Wl. 

21. a) Chi co 1 phtfcfng trinh ion: 

FeS 2 + 14H 1 + 15NO :1 Fe ;u + 15NO a t + 2S0* + 7H 2 0 
Nhiing co the viet o' cac phuong trinh phan tuf vdi lie so klidc nhau: 

FeS> + 18HNO-/ > Fc(N0 3 ) ; , + 15N0 2 t + 2H 2 SO, + 7H,0 

2FeSg + 30HNO : , > Fe,(SO.,) :{ + 30NO 2 t + H*S0 4 + 14H 2 0 

3FeS a + 48HN0 3 > Fe^SO,)* + Fe(NO.A + 45NO* + 3H 2 S0 4 + 211 HO 
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b) 3Fe 2 * + 4H‘ + NO, -» 3Fe :u + NOT + 2H 2 0 (1) 

Can bang phifong trinh ion tren don gian lion so vdi cac plnrong trinh 
a), b), nhung lai kho viet. phuong trinh phan to hon vi (rang dung dicb con 
ton tai ca ion SO," . Nen co 2 trod'ng hop xay ra: 

3FeSO, + 4HNO ; , -> Fe^SO,)., + Fe(NO :1 ) 3 + NO* + 2H,0 (2) 

3FcSO.| + 10HNO :i 3Fe(NOa)a + 3H 2 S0 4 + NOt + 2H,0 (3) 

Mac du c6 cac pliuang trinh phan tur kliac nhau. nlurng thuc chat phan 
ling c) chi xay ra theo phiicfng trinh (1). 

22. a) MnO," + H 2 0 2 + H* -» 0 2 + ... 

2 x MnO t + 8H' + 5e -> Mn 2 * + 411,0 

5 x H,0 2 - 2e -> O, + 2H* 

2MnO.| + 5H,0, + 6H* -> 2Mn 2 * + 50., + 8100 

b) CrO, + Br 2 + OH -> CrO, 2 + ... 

2 x CrO, + 4OH 3e -> CrO., 2 + 211,0 

3 x Br 2 +- 2e > 2Br" 

2CrO, + 80H + 3Br, -» 2CrO, 2 + 6Br + 4H,0 


c) Cu 2 S 

+ HNOj,, -— 

> Cu 2 * 

+ so 4 2 + 

NOjj 4- ... 



1 x 

1 Cu 2 S + 4H 2 0 lOe > 2Cu : 

+ so, 2 

+ 8H* 


10 X 

NO/ + 2H f + le 

— NO, + 

h,o 


Cu,,S + 

10NC 

) ;l + 12H f 

■ 2Cu 2 * 

+ SO., 2 + 

10NO, + 

611/) 

23. a> 

3 x 

CA 2 + 2e 

2C1 






c.oxh 






1 x 

I + 3H,0 

fie -» 

10;, + 6H 

• 




c.khu 






3C1 2 

+ r + 3 h 2 o 

-> 6C1 

+ I0 : , + 

6H* 


b) 

7 x 1 

Cl 2 + 2e —> 

2C1 





c.oxh 


2 x r + 80IF - 7e -> IO, 2 + 4H,0 

c.khu 

7C1 2 + 21 + lBOir 14CF + 2I0 4 2 ‘ + 8H,0 


1 X CIO + H 2 0 + 2e -> Cl + 20H 

c.oxh 

lx 21 - 2e -> I> 
c.khU 


CIO' + 21 + H,0 -> Cl + I 2 + 20H 
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d) 5 x Cl 2 + 2e -> 2C1 

c oxh 

1 x Cl 2 + 1201 r 10e -> 2C10 : t 4 - 6II 2 0 

ckht i 

3C1-2 + 60H' + 501 + CIO, +3H.0 

e) CuvS 4- IT + NO, -> Gu*- 4 SO, 2 4- NO 4 - H,0 

3 x Cu 2 S 4 - 4H,0 lOe > 2Cu‘* + SO* 2 ' + 811* 

c klu/ 

10 X NO, 4- 4H 4 + 3e -> NO + 2H*0 

c.oxh 

3Cu 2 S + 16H* +10NCV -» 6Cu 2 " + 3SO, 2 + 10NO + 8H 2 0 
3CuaS + 22HNO :1 -> 6Cu(N0 :i ), + 3M 4 S0 4 + 10NO + 8H 2 0 

24. a) Fe,O y + H' + SO., 2 -> S0 2 ? + ... 

2 x Fe x O y + 2yH* - <3x 2y)e -> xFe :! * + yH 2 0 
(3x 2y) x SO, 2 " + 4H* + 2c -» S0 2 + 2H_,0 

2Fo„O v + (3x-2y )S0., 2 ' + (12x 4y)H* 2xFe :u + (3x-2y)S0 2 + (6x-2y)H 2 0 
h) MnO.r + SO,, 2 ' + H* -» SO, 2 + ... 

5 x SO;, 2 + H a 0 2e -> SO/" + 2H* 

2 x MnO, + 8H* + 5c Mir* + 4H 2 0 

2MnO., + 5SO,| 2 + 6H’ > 5S0f + 2Mil 2 * + 3H,0 

2KMiiO, + 5Na 2 SO : , + 3H 2 SO, -> 2MnS0, + K,SO, + 5Na 2 SO, + 3H,0 
c) As 2 S ; , + IINO : , + H 2 0 -> AsO/- + SO, 2 + NO 

28 x NO, + 4H* + 3eNO + 2H,0 

3 x As 2 S : , + 20H .O - 28e -> 2As0, :l + 3SO., 2 + 40H* 

3As 2 Sj + 28NO ; , + 4H 2 0 ► 28NO + 6AsO, ;i + 9SO, 2 + 8H* 

3As 2 S, + 28HNO : , + 4H 2 0 > 28NO + 6M,,AsO, + 9H 2 SO, 

25. a) KM 1)0., + C„H, 2 O w + H.SO, -> K 2 SO, + MnSO, + C0 2 t + H 2 0 

•7 2 

24 x Mn + 5e —» Mn 
5 x 60 - 24e -»■ 6C 

24KMn0, + 5C fi H 12 O fi + 36H.SO, •» 12K 2 S0, + 24MnSO, + 

•+ 30CO 2 t + 66H 2 0 

b) As 2 S :) + HNO:, + H 2 0 -> NOt + H 2 SO, + H :1 AsO, 

28 x N + 3e -¥ N 

3 x Asj S:, - 28e -» 2 As + 3 S 
3 As 2 S 2 + 28HNO., + 4H 2 0 28NOt + 9H 2 SO, + 6H :t As0, 
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c) FeO + HNO-J -» N,O v t + Fe(NO.,) n + H 2 0 

(5x-2y) x Fe - le -» Fe 

»6 * 2 y/x 

lx xN + (5x-2y)e -» x N 

(5x-2y)FeO + (16x 6 y)HNO :i N,0,t + (5x-2y)Fe(N0 3 ) ;i + (8x-3y)H .O 

d) CuFeS 2 + Fe 2 (S0 4 ) : , + 0 2 + H-O -> CuSO, +- FeSO* + H 2 S0 4 

lx 2S - 16e -» 2S 

x x 2 Fe + 2 e -» 2 Fe 
11 2 
y x 0 2 + 4e -> 20 

Ta c 6 : 2x + 4y = 16 => x 4 - 2y = 8 

0 < x < 8 ; 0 < y < 4 => co vo so nghiem. 

26. a) Fe x O y + H 2 SO 4 —> Fe^tSO*).-} + SOa + H 2 O 
Chat oxi hoa: H 2 S0 4 ; Chat khti: Fe x O v 

Qua trinh 0 x 1 hoa: xFe* 2y/x - (3x- 2y)e -> xFe * 3 x 2 

•6 I 

Qua trinh khuT: S + 2 g ~> S * (3x-2y) 

2Fe N O v + (6x~2y)H 2 S0 4 -> xFe 2 (S0 4 ) : * + (3x~2y)S0 2 + ( 6 x 2y)H 2 0 
b) A1 + HN0 3 -> Al(NO:t):i + NO + N,0 + H a 0 

ax A1 + 4HN0.I A1(N0 :< ) :1 + NO + 2H a 0 
b x 8A1 + 30HNO ; , -* 8A]<N0 :1 > : , + 3N 2 0 + 15H/> 

(a+ 8 b)Al + (4a+30b)HNO.j -> (a+8b)Al(N0 : j);« + aNO ♦ 3bNvO + 

+ ( 2 a+lf>b)H ,0 

Cung co the giai nhusau: 

(3x+8y) x Al - 3e -> A1 

.r» *2 

3 x xN + 3xe -> xN 

3 x 2yN t 8 ye 2y N 

(3x+8y)Al + 6(2x+5y)HNO< -» (3x+8y)AI(NOi).i + 3xN0t + 

4 - 3yN ; ,()t + 3(2x+5y)H 2 0 

27. a) Ta c6 cdc qua trinh: 

AsO, 1 ' + 2H* + 2e -> As0 3 3 ' + H 2 0 
21" - 2e -» I 2 

As0 4 3 ' + 21 + 2IT -> AsO,‘ + I, + H,0 
0 pH = 0 ta cO: AE |ur = M>0 , - E, ;2I = 0,57 - 0,34 = 0,23V > 0 
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-> Phan ting xay ra hay AsO, oxi hod dime I 
a pH = 8, the* ctia cap AsO* /AsO, 4 thay doi: 

, 0 rwi AsO. H H 

,wo; ' aso: E 2 ^ 


= E 1 


0,059 


x 2p] I 


f Aso* 1 

v -i 

= 0,57 - 0,059 x 8 = 0,098V. 

Do do: AE |U , = E;; v0 . /Mi , - E; „ = 0,098 - 0,34 = -0,242 < 0 

Vay phan ting khong xay ra hay d pH = 8 thi As0 4 * khong co klia ndng 
oxi hod I . 

b) • Epu* = Ep,.. , p|> - E® .. Si = 0.126 ( 0,136) = 0,01V 


Phan ting xay ra theo chieu thuan. 

. F F o 0,059 [S«»M 

E - = L -- 


in/ 


2 


Pb 


0,01 


0.059 


0,0195V 


Phan ufng xay ra theo chieu nghjeh. 

28. 8H* + MnO.i + 5e > Mn 2 * + 411,0 


EaE » + M59 lg l Mn0 ' 11“' 


j Mn 5 


Hr 


Kn 


•p'f = 0; = 1.51V> e; ,. n ., . E[ n 

Nhu vay MnO, oxi hoa dtioc ca Cl , Br vd I . 

• P H = 3 - = 1 - 23V < ahti °e h«»n E“ t , 

Nliu vay MnO,, chi oxi hoa dtitfc Br va I . 

* P H = 5 - K m„o;wm„ = 104V < E ',vc • E ',w, nhun e Wn htfn E",, - 
Nhu vay MnO* chi oxi hod dtitfc I . 

Vay de nhan biet dung d|ch lion hop Cl . Br vd 1 ta co the dung dung 
dich KMnO.i va dung moi chiet CC1 4 . Luc dau lien hanh phan ting d pH bang 
5, trong lop dung moi chiet se co rnau tim ciia iot. Thay I dp dung moi, d pH 
b&ng 3 so thay Idp dung moi co mdu vang ciia brom. Cuoi cung ioai ldp dung 
moi va khti Ititfng KMnO., dtf va nhan biet Cl bang AgNO ; ,. 


29. Xet ntia phan ting oxi lioa-khil 

MnO, + 5e + 8H‘ -> Mil 2 ’ + 4H,0 


no 


Jaco. E Mjt(r , Mh - - 1 r 


0,059 ^ [Mn 2 ] 


o | MnO., ] [ H' J 

(1 dieu kien chuan thi nong do cac chat bdng 1M nen: 

E = E mho; i Mu- - = 1.51V > E“ => Phan hag ur xay ra. 


( 1 ) 

( 2 ) 


89 



Neu thay |HC1J = |H'| = 10 : 'M vao (2): 


.. 0.059, 1 

+ 5 S (10') K 

1,2268V < E;', , 

Phan tfng khong xay ra. 


30. Tmh E” , 

Sn . jin 


a) Sn 2 * + 2e -> Sn 

E° = -0,136V 

Sn u + 2c Sn 24 

E° = 0,15V 

Sn 4 * + 4e -> Sn 

C'- 

II 

H 

E". _ 2* 0.15 +2(-0,136) _ g oo7V 


Cir* + 2e -* Cu 

E° = -0,34V 

Cu + + e -> Cu 

E° = 0,52V 

Cu 2 * + e -> Cu* 

O'-. 

II 

c 

w 

E "v/cu- = 2 x °- 34 ~ °’ 52 = °- 1GV 


b) Xac djnh san pham khi hoa tan Sn v&o IIC1 

Sn + 2HC1 -> SnCl, + H 2 

E 1 ’ = -0,136V 

Sn + 41IC1 * SnCl, + 21J 2 

E" = - 0,007V 


Vi vay xay ra phan tfng (1). 

31. a) FeS + 411*0 Fe u + SO, 2 ' + 81F + 9e (1) 

(NO : f + 4VV + 3e NO + 2H 2 0) x 3 (2) 

To hop (1) vdi (2) ta dtfoc: 

FeS + 3NO : r + 4H* Fe u + SO/' + 3NO + 2H,0 
Cong (211* va 3NO : i ) vao ca hai ve ta dittfc phtfcfng tr'mh phan tit: 

FeS + 6HNO : , -» Fe(NO,) : , + H,SO, + 3NO + 2H,0 
b) Ti/crng tit nhtf tren ta co phtfcfng trinh ion: 

2MnO„ + 16H* + 10C1 -> 2Mn z< + 5C1 2 + 81LO 
2KMn+ 16HC1 > 2MnCl-, + 2KC1 + 5C1 2 + 811,0 

32. |Cl 1 = 1 ion gfl 
[Ag'IICl] = 1,7.10-'° 

[Ag*| = 1,7.10'° 

E,v = R " + 0>0591g[Ag*l = 0,8 + 0,0591g(l,7.10 '") = 0,223 

2Ag + 2IIC1 -+ 2AgCl + H 2 AE = 0,223V 

Ag khong the day difo'c H 2 ra khoi dung dich HC1 IN. Tifcfng tii trong 
dung dich HI IN. 

E W/Ak = 0,8 + 0,059ig8,3.10 17 = -0,148 V 

2Ag + 2HI -> 2AgI + H 2 AE = +0,148V 

=> Ag co the day dt/oc H 2 ra khoi dung dich HI IN trong dieu kion da cho. 
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33 . \K' = E 1 


E; . <ir . = 1,36 0.77 - 0,59 > 0 

: ’ Fi*’ 

Do \K° non Cv O/ oxi hod Fe ‘ thanh Ko u va (V*‘ trong nidi tri/cmg axil 
Elian ting: Cr 2 0 7 “ + 6Fe v * + 11 H 1 > 6Fc''" +■ 2Cr' u + 7H_>0 
K Cr () 7 4 GFeSO, 4- 7H 2 SO, > 3Fe 2 (SO.,) : 4 Cr 2 (SO,,>. t + 7H 2 0 + K,SO, 
Can bang theo pliticfng phap ion electron: 


1 x 

6 x 


Cr 2 0 7 - 4 Mil* 4 (3e > 2Ci * 4 7H,0 
Fe 2 * - le -4 Fe ‘ 

Cr*0 7 “ + 14H' 4 6Fe 2 * > 2tV* 4 6Fe * 4 7H_>0 
34. Goi x, y lan ltfo't la so mol Mg, Al, thoo do ta co: 
!24x 4 27y - 12,6 
\x 3 

[y ' 2 


[ X - 0.3 

iy = 0,2 


n\i„ = 0,3 mol va 11 ai = 0,2 mol 

Goi a la so oxi hoa ciia S trong san pham, ta co: 

Mg - 2e -* Mg’* 

0.3 (2x0.3) 

Al - 3e -» Al' v 
0.2 (3x0.2) 

S ,,; + (6-a)e -» S a 

0,15(6-a) 0.15 

Ap dung di 11 I 1 luat bao loan electron: 

(2 x 0.3) = (3 x 0.2) = 0.15(6 al 
=> a = 2. Vay sail pham la II.-S 

Phan utng: 8A1 + 15ILSCW-> 4AUSOA, + 3H,S + 1211,0 

4Mg + 5H,SO- ,i,i t —— •> 4MgSO.t + H,S + 4H,0 


35. a) Cac phan dug xay ra: 


2Fe 4 O, 

3F 0 + 90. ' 

-> 3FaO 

(1) 

(2) 

(3) 

A X?r> . Qfl 1 _ 

_ v nv n 

Cho lion hop A 4 H 2 SO, uMt nong: 
oi?« am, sn. L " w i 

3S0 2 4 GHvO 

4 S0 2 + 4HoO 

2FeO + 4H-.SO.I 

’ * 1 . J • 

—> FedSO.,) ; , 


FeaOa + 3H.SO, — l —•* Fo.fSOA; + 3H*0 

2Fe.,0 1 + 10H 2 SO 4 ——> 3Fc,(SO,) :i + S0 2 + 1011-0 

b) So mol Fe ban dau trong a (g»: n y , = — 

56 


91 




So mol Oj tham gia phan hng: n () 


75.2 - a 
32 


Cac phan hug trcn gom cac quh trinh oxi hoa va khii’ sau: 


Fe - 3e -> Fe : “ 


<r 

3 a 

(1 ) => n,. (nht/rtnn) = TT (mol) 

56 



O, + 4e 20 2 


12’ 

S0 4 2 + 411* + 2e -> SO. + 2HoO 


(3' 

(2’1 va (3*) suy ra = 4n 0> + 2n^ = n..^ 




3a 

56 



=> a = 56g. 

36. a) Klioi lifang mot phan; 


7,88 
2 


3,94g 


So mol nguyen th O ket hap vdi hon hap kim loai: 


4,74 - 3,94 
16 


= 0,05 mol. 


Trong qua trinh tao oxit, oxi da thu electron ciia hai kim loai nhtf sau: 

O + 2e ~> O" (1) 

(mol) 0,05 0,1 0,05 

Theo (1): 0,05 mol O nhan 0,1 mol e do 3.94 g h6n hop 2 kim loai phong 
ra. Vay khi 3,94g lion hap 2 kim loai khuf H f ciia dung dich 2 axit cung 
phong ra 0,1 mol e theo nifa phan ijfng: 

2H‘ + 2e -> H a '(2) 

(mol) 0,1 0,1 0,05 

Vay V n = 0,05x22,4 = 11,2 lit (dktc) 

7 

Goi M la ki hieu cluing ciia 2 kim loai 

M 2o -> ST 

(mol) 0,05 0,1 

— 3 04 

=> M =±±± = 78.8 g/inol. 

0,05 

Theo dau bai X. Y la 2 kim loai thuoc 2 chu ki lien tiep d phan nhom 
chinh non ta co: 


X = Ca (40) < 78,8 < Y = Sr (88). 

Ta co phtforng trinh tao mudi clorua: 

M + 2HC1 MCI 2 + H 2 (4) 


(mol) 0,05 0,05 

Goi x, y la so' mol ciia CaCk, SrCk ta co: 
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(5) 

( 6 ) 


x + y = 0,05 
Va 11 lx + 159y = 7,49 
Tir (5) va (6), giai he phuong trinh ta co x = 0,01 v& y = 0,04 
Vay thanli phan phan tram theo klioi lupng la: 

%CaCl 2 = ° - ' - 0 - 1 n -v 100'; = 14.82% 

7,49 

%-SrClj = 100 14,82 = 85,18% 

37. Vi A1 hoat dong hoa hoc manh lion Fe va vi chat rin B gom 3 kim 


loai nen cluing phai la Ag, Cu va Fe clU. 

(•ac phan dug co the xay ra: 

Al + 3AgNO ; , -> Al(NO ;< ), + 3Ag-l (1) 

2A1 4- 3Cu(NO :l } 2 -> 2AUNO{) :l + 3Cu* (2) 
Fe + 2AgNO ; j -> Pe(NO : ,) 2 + 2Agl (3) 

Fe + Cu(N 0 3 ) 2 — > Fe(NO ;i ) 2 + Cui (4) 

Fe + 2HC1 -* FeCl -2 + H,T (5) 


(’ac phan tfng (1) va (5) chic chan xay ra, con (2), (3) va (4) xay ra hay 
khong con tuy t.huoc liipng A1 hay AgNO ;{ thifa tliieu. Du cac phan ting xay 
ra nhtf the n&o, tat ca: A1 - 3c -* Al ,u ; Fe - 2e -> Fe 2 *; Ag f + le Ag; 
Cu' 4 + 2e -> Cu; 2H* + 2e -> H 2 ta van co plu/crng trinh bao toan loan electron. 

Goi a, b Iti so mol AgNO ;{ va Ce(NO : >h trong 100ml dung dich 
0 672 

So mol H 2 = = 0,03 

22,4 

Ta co phi/crng trinh: 

0,03x3 4- 0,05x2 = axl + 0,03x2 + bx2 (6) 

So e A1 So e Fe So e Ag* So o H* So e Cu 2 * 
cho cho nhan nhan nhan 

HoSc: a + 2b = 0,13 

Mat khac klioi lugng B (gom 3 kim loai) bang 

108a + 64b + 0,03 x 56 = 8,12 

108a 4-64b = 6,44 (7) 

Giai he phtfcrng trinh (6), (7) ta co: a = 0.03 va b = 0,05 

lAgN0 3 ] = ^ = 0.3M; [Cu(NO ;1 ) 2 ] = = 0,5M. 

38. Goi a la so mol Mg, Al, Zn 

24a 4- 27a 4- 65a = 9,28 => a = 0,08 mol 
Mg - 2e Mg 2 * 

0,08 mol 0,16 mol 
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A1 

3e 

AT 1 * 

0,08 mol 

0,24 mol 


Zn 

2e -> 

Zn 2 * 

0,08 mol 

0,16 mol 



S'* - (6-x)e -* S x 

0,07 mol 0,07(6-x) mol 


0,07(6 x) = 0,56 => (6-x) = 8 => x = 2 
Vay san pham la H,S. 

39. a) C.,H 7 OH + KMnO., + H a SO, -» C a H,0 2 + MnSO, 4 CO, 4 

4 K,SO, 4 H 2 0 

1 x C,Ii 7 OII - lOe 4 311,0 -4 C,H„0, 4 CO, 4 10H* 

2 x MnO.i 4 5e 4 8H* -» Mn 2 * 4 4H.0 

C;,H 7 OM 4 2MnO.| 4 6H* -4 C 2 H.,0 2 4 CO. 4 2Mn 2 * 4 5M,0 

C 3 H 7 OH 4 2KMnO, 4 3I1.SO, -> C.H.,0, 4 2MnSO, 4 CO, +K-..SO, 4 5H-,0 

b) CrL, 4 Cl 2 4 KOH -> K,CrO, 4 KIO., 4 KC1 4 H.O 

2 x Crlj - 27e 4 320H -> Cr0 4 2 4 310., 4 16H,0 
27 x Cl 2 4 2e —4 2C1 

2CrI ; , 4 27C1, 4 64011 > 2CrO., 2 4 6KV 4 54C1 4 32H,0 

2CrI a 4 27C1, 4 64KOH -> 2K,CrO., 4 6KIO, 4 54KC1 4 32H.O 

c) Cl 2 4 S- a Oa*' 4 OH -4 S0 4 8 ' 4 Cl 4 ... 

1 x S,0 :l 2 - 4 01 1 SO., 2 4 5H,0 

4 x Cl, 4 2e -> 2CF 

S.o.r + 4C1, + 100H -> 2S0r + 8C1 + 5H*0 

40. a) (1) 2 x Mn(V + 5e + 8H + Mn 2+ + 4H 2 0: sir khti 

5 x SO/ - 2e + H 2 0 SO/ + 2H*: su oxi hod 
2MnO., 4 - 5SOg 2 + 6H* -► 2Mn 2 * + 5SO, 2 + 3H>0 

(2) 2 x MnO/ + 3o + 2H 2 0 -> Mn0 2 + 4011 : s U khii 

3 x 2Fe»0 4 -2e + H 2 0 -> 3Fe 2 0a + 2H + : sir oxi ho d 

2MnO/ + 6Fe : jO. + H 2 0 -> 2 Mii 0 2 + 9Fe 2 0 :l + 20H 

(3) 2 x MnO/ + le -> Mn0. 2 : sii khuf 

1 x SO;, 2 -2e 4 20H —> SO,, 2 4 H 2 0: si/ oxi hod 
2MnO. 4 SO 3 2 + 20H" -4 SO . 2 4 2Mn0 . 2 + H 2 0 

Trong bat cif moi tri/dng nao MnO/ cung c6 tinh oxi hoa, tfnh oxi hoa 

manh nhat trong moi tri/c/ng axit (Mn —> Mn) va yeu nhat trong moi truing 

+7 «-6 

kiem (Mn -» Mn). 
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b) (1) CujFeS* + O2 -> Cu.O - .Fe ; . ; 0, + ... 

+S/.’i H ) » <J 

2 x 3Cu-jFeS x <12x+14)e > 3Fe + GCu + 3xS 
0 

(Gx+7) x (). 4 - 4 <» > 20 

6Cu 2 FeS x + (6x+7»0, > 6Cu,0 + 2Fe .0, 4- GxSO. 

(2) 2K 2 Cr^0 7 + 810 SO,, > 30 2 + 2Cr.(S0,) { 4- 2K 2 SO.| + 8100 

(3) P + NH4CIO4 HhP0 4 + N* + CO 

0 +5 

8 x P - 5e -> P 

5 x 2NH4CIO4 + 8e -> N 2 + CO + 8H‘ + 80' J 
BP + 1 ONI 1,00, > 5N 2 + 501-2 - 8H ; ,P0 4 + 8I1 2 0 


41. Ap dung lie thufc AG' 1 = 11 FE 0 , ta 1 111 I 1 AG° ciia cac niJa phan ting (1) 
va <2». 

AG 1 ; - -nFEl* = 2 x F x 0,34 = - 0,68F 
AG'; - -nPEj = -t x 0,52 = 0,52F 

Vay El; = 0,16V. 

42. a) Fe*O y + H 2 SO< a * f — l —4 Fe 2 (S0 4 )a + SO.T + H .O 

♦2 y/x *3 

2 x xFe - (3x-2y)e -> xFe 

+G +4 

(3x-2y) x S + 2e -> S 

2Fe x O y + (6x 2y)H_.SO, .w,. —-—» xFe 2 lSO,) ; , + (3x-2y)SO a t + (6x-2ylH>0 
li) 3Fe<NO : ,) 2 + 4HNO ; , loang -> 3Fe(NO :l ):, + NO? + 2H .O 

c) 2FeCl :j + 3Na 2 CO.i + 3H.0 -> 2Fe(OH) :i l + 6NaCl + 3C0 2 T 


43. Hg, 2 * ■-> 2Hg a * + 2e E° = -0.92V 

Hg -> Hg"* + 2e E" = - 0,85V 

Hg 2 2+ -> Hg 2 * + Ilg E° - 2(-0,92 + 0,85) = -0.14V 

fCan chu y phan ting sau chi trao doi le, vi the su'c (long ciia phan ting khong 
the tinh ddn gian la hieu so the (lien cifc cua hai phan ting trcn). 

LogK = —2il±- = -2,37 => K = 4.26 = 4,26.10 \ 

0,059 


44. E 


o 

MiiOJ / MuO. 


= 1,679V. 


45. m Ni = 9,85g. 
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C.HUONG 5 


NHIET HOA HOC VA NHIET DONG HOA HOC 

■ • ■ ■ • 


A. KIEN THlJc CCf BAN CAN NHd 


I. T inh nhift tgo fhanh cua phan ling hoa hgc 

Nhiet cua phan tfng hoa hoc: 


— X nhiet tao thdnh cua cricsan phdm phan ling X nhiet tao thdnh cua c.ic dial phan i*'ng 


Thi du: Biet nhi$t tao thanh ciia nhtfng chat sau day ti/ cac nguyen to: 


2A1„, + |0 2lhl -» A1 2 0 3 

a) 

AH = 

1676,0 kJ/mol 

2 

S(r) 4- — 0 2lk> —>S0 3 <k) 

(2) 

AH = 

-396,1 k,J/mol 

2A1 + 3S + 60 2 -> Al 2 (S0 4 )a 

(3) 

AH = 

-3442,1 kJ/mol 

Ta co the tin nhiet ciia phan dug sau: 



Al 2 03, r | + 3S0 2 (kl —> Al 2 (S0 4 );j( r i, 

AH = ? 




AH - AH a , (S0 ) (aH a10| + 3AH S0 ) 


+ 


2Al (r , + 3S (r + GO^ju) —> AHCSO^i < r > 
2 Al (rl + —0 2(k , -> A1 2 0 3 

3S lr , +• — O 2 ikj 3SO.) 

Al-iO.i (r ) + 3S0 2 ii<) -> A1 2 (S0 4 ) 3 id 


AH = 3442,0 kJ 


AH = - 1676,0 kJ 


3 AH = - 396/1x3 kJ 


AH = 5,77,9 kJ 


II. Tmh hi§u L/nq nhi^f cua phan ling hoa h(?c 

1. Di in vao nhi£t tao thanh 

Ali [n/ = ^ AH tl (san pharn) - AH lt (ede chat) 

Nhiet. tao thanh cua don chat b&ng khong. 

Thi du: Hay tmh nhiet tao thdnh ciia C 2 H Z (kJ/mol) biet ring hieu dng 
nhi§t cua phan ilng dot chay C 2 H 2 la 1305 kJ/mol; nhiet tao thanh cua C0 2 
va H 2 0 ( h„i) tiTtfng ting lh 408 kJ/mol 241 kJ/mol. 

Phan ufng dot chdy C 2 H 2 : 

C 2 H 2 + -0 2 -> 2C0 2 + H 2 0 + 1305 kJ 

2 
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Ta c6: 2 x 408 + 241 - AH C H = 1305 
AH ch =-248 kJ/mol. 

2. Dufa vao nang liitfng lien ket san pham 

^ v AHjj^ ( C q trong phan ti 1 one chat tham gia) All (co trong phan tii ede san pham) 


Vl du: Cho khi 111 vao mot binh kin roi dun nong den nhiet do xac dinh 
thi xay ra phan dug sau: 

2HI (k) v H‘2 (k) + 1-2 (k) + 52 kj 

Tmh nang luTorng hlnh thanli lien ket II—I, biet rang ndng luong lien ket 
H-H va I I tiidng ilng bang 435,9 kJ/mol va 151 kJ/mol. 

Ndng liiong de pha vo' lien ket chat tham gia phan ilng la 2E,ji-n. Ndng 
liicfng toa ra khi tao tlianh lien ket trong phan til H 2 va trong \ 2 la: 

435.9 + 151 = 586,9 kJ. 

Phan dug tren la toa nhiet nglha la nang liitfng tieu hao it hem nang 
ltitfng toa ra. 

586.9 - 2Ejm = 52 

Ffi i = 267,45 kJ/mol. 

Uru y: 

- Hieu ilng nhiet cua phan dng do a dieu kien d&ng ap b&ng bien thien AH. 

- Hi$u ilng nhiet cua phan ilng do d dieu kien dang tich bang bien thien 
noi nang (AU) cua he. 

III. Finh AU, AH. Qiian b§ qitfa bien thien n§i ndnq AU vd bien thien 

entanpi Al l cua pban dnq 

- Trong nhtfng phan ilng chi co chat ran va chat long tham gia, sit bien 
doi the tfch Id khong dang ke. Neu nhtfng phan tfng do thifc hien a dp suat 
tiitfng doi bd, nhu dp sud't thiffrng cua khi quyen chdng han, pAV rat be va 
AH - AU. 

- Trong nhtfng phan ilng co chat plian ilng hay sail pham phan ilng la 
chat khi. AH va AU co the khac nhau. 

Vdi kin If ttfdng: pV = nRT 

nen: pAV = AnRT 

(Trong do n la do bien thien cua so mol khi trong phan ilng d nhiet do 
tuyet. doi T, R la hdng so khi bdng 8,314 J/mol.d$) 

VAy AH = AU + AnRT 

Klii An = 0 till AH = AU 
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IV. Tinli AG Entanpi t if do hag ndnq lacnq Gip 


Dai ltfdng AH the hien chii yeu anh hating tu<mg ho ciia c£c nguyen ttf o’ 
trong phan tuf, xu htfdng ket hop cua cac hat th&nh nhifng tap htfp \tin hern, 
con dai litqng AS the hien xu hudng phan bo hon loan cua cac hat, ttfc la 
kha nang phan tdn. Ket qua cua hai xu hi/dng do xay ra trong mot qua trinh 
hoa hoc xay ra d nhi&t do va ap suat kliong doi di/tfc the hien trong sir bien 
doi cua mot dai lUdng goi la entanpi tit do ho&c n&ng litqng Gip (G). 


AG = AH - TAS 


Bien thien AG 1& thudc do kha nang thuc hien phan ting tao thanh cac chat. 


B. CAU HOI VA BAI TAP 

1 . Tfnh nhiet phan tfng 6 25 c C cua phan ting sau: 

CO(CH2)2( f ) + H?0 (l) , CO 2 (k) + 2NH^(k> 

Biet trong cung dieu kien co cac dai luting nhiet sau day: 

CO(k) + H^O^h) — G 02 (k) + H 2 (k) AH 1 = -41,13 kj.mol 

CQ (k) + CI 2 (k ) v » COCI 2(k) AH 2 = - 1 12,5 kJ.mol 1 

COCI 2 ( k) +• 2 NH 3 ( k) ?=± CO(NH 2 ) 2 (,) + 2HCI (k) 

AH 3 = -201 kJlmor 1 


Nhiet tgo th&nh HCI< k) : AH,, = -92,3 kj.mol" 1 . 

Nhiet hoa hoi cua H ? 0 (l): AH 5 = 44,01 kj.mol \ 

HUONG DAN GIAI 

To hop can b&ng: 

CO(NH 2 ) 2(r) + 2HCl, r) v - COCl 2(k) + 2NH 3(k) AH, 

COCl 2 ( U ) v* CO f Cl 2 -ah 2 

GO, k ) + H 2 0(h, ^ . C0 2 (k) + H 2 (k» AHi 

H 2 + Cl 2 ;■ —> 2HG1 2 AH 4 

H20(d v H 2 0 ( h) AH fi 

CO(NH 2 ) 2 (r) + H 2 0 (h C0 2 CM + 2NHy <» AH 

AH = — AH 3 — AH 2 + AHj + 2AHj + AH 5 


= 201 + 112,5 - 41,13 - 2 x 92,3 + 44,01 = 131,78 kj.mol' 1 . 
2. Khti Fe 2 0 3 bSng phetn ting: 

Fe 20 3 ( r ) + Al tf) — > Al 2 0 3 ( r) + 2Fe (r) 
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Tinh \H';„ cua phan Ling biet rang 6 ap suat 1 atm, 25°C khit 47,87g Fe ? 0 3 thi 
thoat ra 254.08 kJ. Tinh AH®* (Fe 2 0 3 )? Biet \H° 9a (AI 2 0 3 ) = -1669,79 kJ/moi. 

HUONG DAN GIAI 

K hi if Pe 2 0j bang phan ting: Fc^Ouri + Al (r , - ——> A] 2 0 :! ,ri + 2Fe (r) 

Cti 47 = 0,299 mol Fe : 0, -> AH = 254,08 kJ 
160 

Vav 1 mol Fe^Oi —> AH = - — _ -849,77 kJ 

0,299 

AH'j, = -849.77 kJ 

Vcii hieu ufng nhiet: AH^ = xH^tAIzO;,) AH!|, w (Fe 2 0;j) 

=>AH“ 9 ,(Fe?0 3 ) = AH® 3R (AI 2 0 3 ) AH" 98 = -1669.79 (-849,77) - -820,02kJ. 

3. Tinh gia tri trung binh cua bien thien entapi trong khoang nhiet do ta 
600°K den 700°K ciia phan ting: 

+■ Cj,) -> CO( k ) + H 2 ,k) 

6 600°K AG° = 50961 J/mol 
6 700°K AG C = 34058 J/mol. 

HUONG DAN GIAI 

Tit AG" = AH" - TAS° 

Gia sti AH" va AS" khflng phu thuoc vao nhiet do, ta co: 

AH 0 600AS"= 50961 
AH° 700AS"= 34058 

Ta tinh dupe: AH = 152379 J/mol hay 152,379 kJ/mol. 

4. Xet 2 phan ting: 1 

Cl 2 (k) + 2HI,|<) !?(,) +• 2 HCI ( k) (1) 

•2(0 + H 2 Sjk) v - ■ 2HI(n + S(.) (2) 

a) Trong nhOng dieu kien chuan, cac phan ting tren co the xay ra theo 
chiSu thuan 6 298 n K hay khong? 

b) Khi nhiet d6 tang len se anh hucing den hoeing didn ra cua cac phan 
ung nhti the nao? Cho biet: AG n (kJ.mor') tao thanh cua HI, HCI, H 2 S Ian loot 
la 1.8; -95,2; -33,8. 

HUONG D.AN GIAI 


Xet hai phan ting: 

CI200 + 2 HI(io ~ — ■ " I 2 (r) + 2 HCl(u> 
I2 (r) + H2S0D 2 HI( 1 () + S (r , 


IT) 

( 2 ) 
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a) Vtfi phan tog (1): AG] = 2AG] ICi - 2AG] n = 2(-95/2)-2xl,8 = 194kJ 
Voi phan tog (2): AG!] = 2AG]„ - AG]^ S = 2x1,8 (33.8) = +37,4 kJ 
Phan tog (1) co AG] < 0: Co kha n^ng phan tog theo chieu thuan 
Phan tog (2) c6 AG] > 0 : Khong the xay ra theo chieu thuan trong dieu 

kien da cho. 

b) Khi tang nhiet do, ta co: AG° = AH° - TAS" 

O phan tog (1): So mol khi giam, co AS] < 0 TaSV > 0 

O’ phan tog (2): So mol khi t&ng, co AS] > 0 => TAS!,' < 0 
Vay khi tang nhi$t do T thl -TAS] c&ng dircmg va AG] tang,-T AS] 
cang am v& AG] giam. 

Do do can trd phan tog (1) va tao dieu kien thuan lpi cho phan dug (2) 
dien ra theo chieu thuan. 

5. Khi 1 mol riiq'u metylic chay o' 298°K va 6 the tich co dinh theo phan tog: 

CH 3 OH,/, + — O 2 (k) -> GO ? (kJ + 2H ? 0 ,D 

Phan tog giai phong ra mot li/o'ng nhiet la 726,55 kJ. 

a) Tinh AH cua phan tog. 

b) Biet sinh nhiet tieu chuan cua H 3 0 (/> va CO? (k) ti/o'ng tog bang 285,85 
kJ/mol va -393,51 kJ/mol. Tinh sinh nhiet tieu chuan cua CH 3 OH (h . 

HUONG DAN GIAI 

a) AH = AU+PAV = AU+ AnRT = -726,55 + j l - 0298.8,314.10 3 

= -727,79 kJ/mol. 

b) AH,,,, = 2AH" jl) + AH« (li -|AH^ - AH", l fm 
=> AH? : „ iOII = 2AH? 1j0 . AH« 0j - ah;;„ 

= 2(-285,85) + (-393,51) + 727,79 =237,42 kJ/mol. 

6 . Tinh AH] g8 cua khi CH 4 , biet r&ng nang li/ong lien ket H H trong hidro 

la 436 kJ.mol" 1 . nang li/png lien ket trung binh C-H trong CH 4 la 410 kJ.mol 1 
va nhiet nguyen tii ho£ AH] cua C Rg la: C Rg -> C (k) , AH] 98 = 718,4kJ.mol \ 
Cac gia trj deu xac dinh d dieu kien chuan va 25 n C 

HUONG DAN GIAI 

Tinh AH] 98 cua CH 4 , ta co: 
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C + 2 H 21 k • > CH.,^, 

C, kl + 2H, (k , — -WL'J!!—, C(k) + 4H, U , 

Theo djnh luat Hess ta co: 

AH" IS (CH,) = ah;,' + 2E„ „ 4E C „ /b“ - 4ac 
AHS*(CH,) "18.4 + 436 x 2 - 410 x 4 = 49,6 kJ.mor 1 . 

7. Cho cac phan ling sau vo'i cac dO kien nhiet dong cua cac chat 6' 25°C: 
CO? + H? . CO + H?0 

\H° SS (kJ/mol) 393,5 0 -110.5 241.8 

S° 9e (J/mol) 213,6 131,0 197.9 188.7 

a) Hay tinh: AH° 5a , AS° 9g va AG° 9a cua phan ting va nhan xet phan Jng 
co tu' xay ra theo chieu thuSn o' 25°C hay khong? 

b) Gia sD AH 0 cua phan Ling khong thay doi theo nhiet do. Hay tinh AG“ 2;3 
cua phan Ling thuan 6 1000°C va nhan xet? 

c) Hay xac dinh nhiet do (°C) de phan ilng thuAn bat dau xay ra (gia sill 
bo qua su bien doi cua AH 0 , AS 0 theo nhiet do). 

HlfCiNG DAN GIAI 

Phifung trinh phan ufng: 


CO2 + Hv ^ 


CO + H,0 


a) Ta co: AH 29Hii>i0 - [a 2i)8 , co , + AH 2 , )8l! | 0l J [ A 29Sl(:;i) , < AH 29 g,|, ,J 

= (-110,5 241,8) - (-393,5) = 41,2 kJ/mol 

A^2:)Si pit) = £®2D8lCOl 4 ®29«H.O»] [®298iCO.i 




= (197,9 + 188,7) - (213,6 + 131,0) = 42 kJ/mol 
= AHj Wpin - TAS^ ( . = 41200 - 298 x 42 = 28684 J/mol 


Vi > 0 non phan ilng khong ta xay ra theo chieu thuan cf 25°C. 


AG... AG. 

b) Ap dung cong thufc: - - —- + AH 


f 1 1 


T, 


T. 


[% T, 


AG ,273 - 1273 


28684 f 1 

41200 


= 12,266 J/mol 


298 V1273 298 

Vi AG ,273 < 0 phan u*ng tif xay ra theo chieu thuan 6 1000°C. 


c) De phan ilng ta xay ra theo chieu thuan thi: 
AGi’ = AH° TaS° < 0 
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T> = = 980,95"K 

AS 0 42 

t® = 980,95 - 278 = 707,95'’C. 


BAI TAP Tl/ GIAI 


8 . Xac dinh hieu dng nhiet cua phan dng: 

CH 4 + CI 2 <k) —> CH 3 Cl< k ) + HCl( k ) 

Cho biet hieu Qng nhiet cua c£c ph£n Ong sau day: 

H 2 (k) + ~ O 2 (k) H 20 (i) AH 1 = -68,32 kcal 


CH 4 (k) + 2Op ( k ) —> CO 2 (k) + H 2 O ;i) AHp = 212.79 kcal 
^H ?(k) + A Cla <k) -> HCI W AH 3 =-22,06 kcal 


A. -24,kcal B. -20 kcal 

C.-24,59 kcal D. Tat ca deu sai. 

9. Cho phan dng: A (k) + B (k) v ... x AB< k) 

- 6 25°C hang so can b3ng cua phan Lfng K, = 1,8.10\ 

- <5 40°C hang so can bang cua phan irng K ? = 3,45.10 3 . 

Biet AH 0 va AS 0 thay doi khong dang ke trong khoang nhiet dp tren Hay 
tinh bien thien entanpi AH 0 va entropi AS 0 trong khoang nhiet do tren. 

10. Tinh hieu Cfng nhiet cua phan ung: C 2 H 4(k) + H 2(k , » C 2 H 6(kl 

Cho bi£t: E (H -h) = 435,14 kJ/mol E(c,c> = 615 kJ/mol 

E(c c) = 347,27 kJ/mol E (C «) = 414.22 kJ/mol. 


11. Tinh nhiet tao thanh chuan cua Ca(OH ) 2 td nhOng ket qua sau: 


H 2 (k) + — 0 ?(k) H 2 0 (|) 

AH® = -285,49 kJ 

CaO( r ) + HpO(i) -> Ca(OH) 2 / r ) 

AH® = -63,954 kJ 

Ca (r ) + -- Op ( k ) — > CaO(,) 

AH® = -634,524 kJ. 

12. Cho c3c du kien sau: 


C 2 H 4 (k ) + Hp ( k , -> C 2 H 6 (k ) 

AH, = 136,951 kJ.mol 1 

C?H 6 (k ) 4- — O? (k j 2C0 2 (k ) 4- 3H 2 0 (i) 

AH ? = 1559.837 k.J.mol 

C(D + 0?(k) -> C0 2 (k) 

AH 3 = 393,514 kJ mol ’ 

^2 (k) + ” 02(k) H 2 0(|) 

AH 4 = -285,838 kJ.mol 1 
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Hay x£c dinh: 

a) Nhiet tao thanh cua etyler ( \H„). 

b) Nhiet dot chay cua etylen (\H<, C ). 

13. Tu he thu’c: AG° = RTInK va phddng trinh: AG° = AH°-TAS° 

a) Lap bieu thu*c In — 

Trong do K,, K 2 Ian Iddt la hlmg so cua phan ung 6’ nhiet dp thap, nhiet 
do cao. 

- Khi AH 0 va AS 0 khong thay doi theo nhiet do. 

b) Ap dung cho phan dng: NO (k} + -■ 0 ?(k) v - - N0 2(k ) 

Biet AH 0 = -56,484 kJ va K p = 1,3.10 6 6 25°C. 

Tinh K p 6 325°C 

c) Tmh AH° cua phan ifng: 

1 3 

2 < k > + 2 (k) v - - N ^ 3 (k) 

Biet K D d 400°C la 1,3.10” 2 va 6 500°C ia 3,8.10 3 . 

14. Tinh nang li/png lien k£t trung binh C -H va C-C tu cac ket qua thi/c 
nghiem sau: 


Nhiet dot chay CH 4 : 

AH, = 

801,7 kJ/mol 

Nhiet dot chay C^H^: 

AH? = 

1412,7 kJ/mol 

Nhiet dot chay H*>: 

ii 

t*» 

X 

< 

241,5 kJ/mol 

Nhiet dot chay than chi: 

AH 4 = 

- 393,4 kJ/mol 

Nhiet hoa hdi than chi: 

AH b = 

715,0 kJ/mol 

N3ng li/dng lien ket H-H: 

ii 

<£> 

X 

< 

431,5 kJ/mol 


C^c ket qua deu do d UOc CJ 298°K va 1 aim. 


15. Khi 1 mol nude hoa hoi 6 diem soi. 6 ap suat c6 dinh la 101325 Pa, no 
hap thu mot Idpng nhiet la 40,58 kJ. Su thay doi the tfch khi chuyen tO the 
l6ng sang the hdi sinh ra mot cong. 

Tinh AU cua qua trinh chuyen hoa nay, biet the tich mol cua nude long la 
0,019 lit d 373°K. 

16. Cho biet nhiet tao thanh tieu chuan, entropi tieu chuan cua ti/ng ch£t 
dudi day: 

CH 3 OH(i t + — 0 2 (k) —► C0 2(k) + 2H 2 0 (k ) 
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-238.66 


0 


-393.51 


-241,82 


(kJ/mor 1 ) 

S29Q 126,80 205,03 213,63 188,72 

(J.KVmoT 1 ) 

Tfnh hi$u dng nhi6t ding 3p phan Ong, hieu Qng nhi§t dSng tfch phcin 
ling, bien thien entropi phan dng. bien thien the ding ap phan ting d dieu kien 
tieu chuan. 

17. Xac dinh nhiet hinh thanh 1 mol AICU khi biet: 


Al20 3 ( f ) 4 3COCI?(ic) 

1 -^ 3CQ-, + 2 AICI 3 

II 

T“ 

X 

< 

-232,24 kJ 

COfkj + Cl? (k) 

COCI 2 (k) 

AH 2 = 

112,40 kJ 

2 AI W + 2 Os( k ) ,- 

— AI 2 O 3 ( r ) 

ah 3 = - 

1660.20 kJ 


Nhiet hinh thanh cua CO = -110,40 kJ/mol 
Nhigt hinh thanh cua C0 3 = -393,13 kJ/mol. 


HlJCJNG DAN GIAI VA DAP SO 

8. Bdp so x dung: C 

CH 4(k) + Cl-2(k) CH 3 Cl(k> + HCl<io AH = ? 

A'H 4 = -AH., va A'li, = -AH, 

AH = AH 2 + A'H„ 4 A'H, 4 2AH 3 = -24,59 kcal. 

9. AG° = -RTlnK^lnK = -^ = -^ + ^ 

RT RT R 

^ = AH 0 = R,„ —] -^L 

K 4 J r t 2 t, Ik, 

AH 0 = 8,3Uln => All" = 33,67 kJ 

1,8.10" 313,15-298,15 


AS" = RlnK, + 


AH” 


= 175,2 J.mol '.K '. 


10. Ta xay dung chu trinh sau: 

CsH^ (k) + H 2 ———► 

I 1 

2C, k) 4 4H,k) 4 2H 2 (io - 

Til chu trinh suy ra: 

AH = 4Ec-h + Ec-c + E||.h - 6Ec n - Ec c 

AH = Ec»c + Eh-h - 2Ec h ~ = “125,52 kJ/mol. 
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Ca, r i + --- 0 2 ,u, + H a fu» + — Oa ik) 
1 ^ 1 1^1 


■W<> oil,, 


Ca(OH)v ( r , 


AH2 

CaO, r) 


IIzO<, 


= ah, + ah:; + ah;; = -285,494 + (-63,954) + (-634,524) 

= -983,972 kJ/mol. 

12. a) PhtTcfng trinh phan ifng hinh thanh C2H4: 

2Q r ) + 2H 2 (k) —> C2H4 (k) I 5 "') AH hl 

Ta c6: (*) = 2c + 3d - a - b 

Vay: AH, n = 2.AH C + 3.AH t t - AH a - AH|, = 52,246 kJ.mol 1 . 
b) Phtfcfng trinh phan dug dot cliay G 2 H,,: 

C2H4 ( k> + 30-2 (ki -> 2CO2 (k) + 2H 2 0 ( i, ( ,wp ) AH dc 

Ta co: (**) = a + b d 

AH t tc = AH«f c + AH;, + AHb - AH«, = -1410,95 kJ.mol 

% , ,, AG" AH 0 AS 0 

13. a) InK =-=-+- 

RT RT R 

, „ AH 0 AS" , „ AH 0 AS 0 
RT. R “ RT, R 


InK., = - 


11 K, 


AH AS 1 
RT 2 + R 


ah" 

' i i ^ 

hav lo- K s. — _ AH " 

' 1 M 

R 

V ^2 / 

7 ° K, 2.303R 

vT, T, 


b) Ap dung: Thay cac gia tri K, AH , R vao bieu t.hifc, ta co: 

j K 325 = _ 564 84_f_l_ 1 ' 

g K 2 . 2,303 x 8,314 \ 598 298 

. K 32 r , = _ 56484 _ f J_ l_] 

8 1,3.10 s 2,303x8,314,598 298 ) 

lgK325 = 1,147 =>K;}25 =14 

Jjr ^NO, , . 

^IX.:J25) ~ -— =14- 

P P* 

r N0 *0. 
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3 8 10' 3 

c) Ti/tfng tit ta co: lg —-- 

e 1,3.10 

AH° = -53,136 kJ. 


AH " < 1 J_ ) 
2,203 x 8,314 v 773 " 673 J 


14. Xep cdc qud trinh tren lai' nhUsau: 
CH„ + 20 2 -*• C0 2 + 2H 2 0 
2H 2 0 -> 2H 2 + 0 2 
C0 2 —> Cl,.) + 0 2 
C{,.) -> G||d 
2H 2 -» 411 


AH, 

-2AH :i 

-AH, 

A H r, 

2AH b 


CH, —► Od^i + 411 AH 

Ta co: AH = 4E C -ii = AH, - 2AH 3 - AH 3 + AH r , + 2AlI 6 
4E C -h = -801,7 + 2x241,5 + 393,4 + 715 + 2x431,5 = 1652,7 kJ/mol 
E c h = 413,175 kJ/mol. 


C 2 Hr + - 0 2 -> 2C0 2 + H 2 0 

2 

ah 2 

3H 2 0 -> 3H a + -0 2 

2 

-3AH :1 

2 CO 2 —> 2C (r ) + 2 O 2 

-2AH, 

2C (r) -> 2Cik> 

2AH r , 

3H 2 -> 6H 

3AH B 

C 2 H fi -» 2C(ki + 6H 

All 


Ta co: AH — E(j_c + 6 Eoh — AH 2 — 3AII;, — 2AII, + 2AHf, + 3 AH b 
E C - c + 6Ec ,i = -1412,7 + 3 x 241,5 + 2x393,4 + 2x715 + 3x431,5 
= 2823,1 kJ/mol 

E c; _ c = 2823,1 - 6 x 413,175 = 344,05 kJ/mol. 

15. H 2 0,d -> H 2 0 ( „) AH = 40,58 kJ 

Tlie ticli 1 mol licri nude d 373"K 


22,4 x 373 
273 


= 30,605 lit 


AV = 30,005 - 0,019 = 30,586 lit 

AU = AH - pAV = 40,58 - (0,101325 x 30,586) = 37,481 kJ 

16. Hieu ufng nhiet d;ing dp cua phan dng: 


Qp = AH = [-393,51 + 2 x (-241,82)] - [-238,66] =-638,49 kJ. 
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IIi£u ting nhiet dang tich cua phan ting : 

Q v = AU = AH - RTAn 

= -638,49 - 8,314 * 10 3 x 298 x (3 - 1,5) = 642,20 kJ. 
Bien thien entropi cua phan ling: 

AS = [213,63 + (2 x 188,72)] - [(1,5 x 205,03) +126.8 
= + 156,73 J.K 

Bien thien the ddng ap cua phan ufng: 

AC. = AH - TAS = -638,49 - 298 x 156,73.10 ! = -685,20kJ. 
17. Phiftfng trinh phan ling: 

Al, r i + - Cl2(r> v -- AlCl 3(r , 

Ta co cac qua trinh sau: 


A1.A (r , + 3COCl a ^ -- 3CO* tk , + 2A1C1;, 

3CO(ki + 3Cl2(ki ^ ^ 3COCl2<k) 

2Al|r> + “02(k> v ■ - AljjOa (k) 

z 


AH, 


3 AH 2 


AH ; , 


3C + 



_A 

\- 


3CO ( ii) 


3 AH,| 


3C0 2 (I,, v 


A 3C + 30 Z ik> 


3(-AH,) 


2Al( r i + 3CI 2 ii, 


i v 


2A1C1 3 „, 


2aH, 


2AH x = AH] + .'3 All + AH ;i + 3AH* + 3(-AHs) 

= 232,24 + 3( -112,40) + ( 1668.20) + 3(- 110,40) i- 3(393,13) 


= -1389,45 kJ. 

Vay nhiet hinh thanh 1 mol A1C1 3 : 

AH, = 1389,45 : 2 = -694,725 kJ/mol. 
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CHl/ONG 6 

NHOM HALOGEN 


A. KIEN THLfC CO BAN CAN NH(J 

I. so c}$c cJicm cua nhom VIIA 
1. Cac nguyen to trong nhom VIIA 

- Nhom VIIA ciia h$ thong tuan hoan gom cac nguyen to flo, clo, iot, 
atatin. Chung c6 ten halogen nghia la “tao muoi”, do kha uang hod hop vdi 
cdc kim loai kiem tao ra muoi dien hinh. vi du NaCl. Ten cua m5i nguyen to 
lai boc 16 tinh chat noi bdt cua chung. Vi du: broni 16 hoi, iot la mau tim. 


Ten cac 
nguyen 1 6 

Trang thai vat If 6 
clieu ki$n thudng 

So oxi hoa 

Flo 

Khi mau lye nhat 

-1 

Clo 

Khi mau vang Igc 

-1, +1, +3, +5, +7 

Brom 

Long mau do nau 

-1, +1, +3, +5, +7 

lot 

Tinh the mau tim den 
(thang hoa) 

-1, +1, +3, +5, +7 

Atatin 

Tinh the mau 

xanh den 

+1. +3, +5, +7 


2. Cau tao nguyen tuf cua cac nguyen to trong nhom VIIA 

- Nguyen tur ciia cdc halogen d£u co 7 electron a ldp ngo&i cung (ns 2 np‘) 

16 nhutag phi kim dien hinh. Khuynh lu/dng manh cua chung la ket. hop 
them l electron bao hod ldp electron ngo&i cung, tao de dang mot anion 
X rat ben: X + e —•> X 

- Cac halogen co tinh oxi hcd manh li<?t va thifc te cho thay chung de 
dang lien ket dien hod vdi cdc kim loai va luon oxi hod cac kim loai den hod 
tri ci/c dai. 

Cac halogen the hien nhtfng mdc do oxi hod khac nhau ro ret khi di tCr 
flo don iot, moi halogen day di/o’c halogen dufng sau no ra khoi muoi 
halogenua, flo luon luon co mdc oxi hod -1 trong cac hop chat cun no, vi 
trong tat ca ede nguyen to n6 co do am dien cao nhat (trong cau tao nguyen tuf 
khong co phan mdc d). Cdc halogen con lai the hien mdc oxi hoa klidc nhau td 
-1 den +7. 
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- Kha nang kliii ciia cac ion tich (lien am, c6 dien tich nhi/ nhau tang 
lcn theo si i tang ban kinh nguyen td, trong nhom halogen ion I co kha nang 
khd Ion hail so vdi ion Br va ('I , con V thi die hien tinh khufyeu. 

- Kha nang khd cua cac ion con phu thupc vao moi trifcmg: 

• Moi tracing baza: 

+6 

Cl + 60H Be-> CIO., + 3H 2 0 

(Cl khiif den Cl). 


• Vdi moi t.rUfrng axit khd den so oxi hoa bang 0: 

16HC1 + 2KMn0 4 -> 5C1, + 2KC1 + 2MnCl a + 8H 2 0 


II. Fink ekeff koa k 


pc cua 



1. Tac dung vcfi dan chat 
a) Phan dng vdi kim loai 

Cac halogen boat dong hoa hoc manh do phan td ciia chung phan li 
tifang doi de dang th&nh nguyen td, nguyen tuf co tinh chat hoa hoc rat 
manh. 

- Phan urng ket hap halogen voi kim loai xay ra dac biet nhanh va thortt 
ra nhiet lifting lorn: 

2Na + Cl 2 -> 2NaCl 

Khi ket hap vdi kim loai. cac halogen oxi hoa cac kim loai den hoa trj 
circ dai cua kim loai. 

L° 

2Fe + 3C1 2 -► 2FeClj 


b) Phan dng vdi phi kim 

Phan dng quan trong nhat la phan dug vdi hidro. Ho phan dug vdi 
hidro ngay d nhiet do rat thap, phan dng phdt no va toa nang lifting Idn, 
nhiet do cao den 4500°C. 

F ‘2 + H ; > —-> 21 IF +• 2x64 Kcal 
khi long 

Il6n hap Cl 2 + H 2 , the tich moi khi bkng nhau, di/a ngoai dnh nkng de no. 
H a + Cl 2 -> 2HC1 

- Cl 2 , Br 2 va I 2 khong phan dng true tiep voi 0 2 , N 2 , C. 

- Phan dng vdi P, S. 

2P +• 3C1 2 -— > 2PC1 3 

2P + 5C1 2 ——> 2PC1 5 
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2S + Cl 2 ——» S 2 C1 2 

S + 3C1 2 + 4H 2 0 -> H 2 S0 4 + 6HC1 

(Nude clo deni dun soi vdi P, oxi hoa dupe P den hoa tri ciic dai H : ,P0 4 ). 

2. Tac dung vdi hdp chat 

a) Ph3n tfng vdi nddc 

Nlfdc bi flo phan huy: 2F 2 +■ 2H 2 0 -> 4HF + 0 2 

Clo, brom va iot phan huy ntfdc theo mot each phuTc tap hon, no thay the 
kho khan hidro ciia ntfdc: 

Cl 2 + H 2 0 v HC1 + HCIO 

IiClO-» HC1 + 0 

20 -> 0 2 

b) Phan dng vdi hdp chat htiu cd va amoniac 

- Phan dng vdi chat hdu ccr nhtf hidrocacbon, clo co the cho c Ac phan 
dng huy, cong va the: 

CH„ + 2C1 2 - . ■ hamll - ia ■■ » 4HC1 + C 

CH 2 =CH 2 + Cl 2 -► CH 2 -CM 2 

Cl Cl 

CH 2 =CH-CH :1 + Cl, — 500 " c > CH i! =CH-CH 2 Cl + HC1 

CH^ + Cl 2 - > CH:,C1 + HC1 

- Phan ufng vdi amoniac: 

3C1 2 + 2NH :i -> N 2 + 6HC1 

va NH ; , + HCl-> NH„C1 

c) Ph^n ufng vdi axit 

- La chat oxi hoa khi tac dung vdi ede axit cd tinh khuf manh: 

H 2 S + I 2 -► 2HI + Si 

2HI + Br 2 -> 2HBr + I 2 

- Khi tac dung vdi dung dich HNO 3 , flo the hien tinh oxi hoa manh: 

F 2 + HNO :{ -> HF + F0N0 2 

d) Ph^n dng vdi dung djeh bazd 

Cac halogen la chat khd hodc tir oxi hod-khd: 

Cl 2 + 2NaOH-> NaCIO + NaCl + H 2 0 

2C1 2 + 2Ca(0H) z -> Ca(C10 ) 2 + CaCl 2 + 2 H 2 0 

3C1 2 + 6K0H dd —-—> KC1Q, + 5KC1 + 311,0 
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CJ 2 + Ca(OH), kh * —» CaOCl . + HX) 

Br 2 + 2Fe(OH ) 2 + 2NaOH > 2Fe(OH> : « + 2 NaBr 

e) Phan brig vdi dung djch muoi 

- Halogen manli day halogen yen hon ra khoi dung dich muoi 

Cl 2 + 2KBr-> 2KCI + Br 2 

- Khi phan ting vdi cac dung dich muoi, cac halogen the then vai tro 
chat oxi hoa manh: 

3FeSO, + -Cl, —> Fe 2 (SO,) ; , + FeCl 3 
2 

2FeCl 2 + Cl 2 —» 2FeCl a 

Na^SO^ + Br 2 + H 2 0-» 2HBr + Na 2 S0 4 

KNO 3 + F 2 -> KF + FNO ; > 

AgNO< + I 2 —> AgU + INO { 

Na 2 S 2 0 3 + 4C1, + 5H 2 0-> 2 NaHSO< + 8HC1 

Natri thiosunfaL 

III. £)ieu eke kaloqen 

1 . F)i£n phan c6 mang ngan dung dich muoi halogenua ciia kim 
loai kiem 

Flo, clo co do am dien cao, nen chi co the dieu che dirge tir cac hop chat 
b&ng dien phan: 

2NaCl + 2HjjO —- -> h 2 T + 2NaOH + Cl 2 t 

comnngugdn 

Clo ngay nay dirge dieu che mot lugng Ion bang phirang phap dien phan 
dung dich muoi NaCl lioAc KC1. 

2. Tv* axit HX 

• Trong plidng thi nghi&m, ngirfri ta dieu che clo; 

4HC1 + Mn0 2 -> Cl 2 t + 2H 2 0 + MnCl 2 

16HC1 + 2KMn0 4 —> 5C1 2 + 2MnCl 2 + 2 KC 1 + 8H 2 0 
14HC1 + K 2 Cr 2 0 7 -> 3C1 2 + 2 CrCl : , + 2 KC 1 + 7H 2 0 

4HC1 + 0 2 — - - - -> 2C1 2 + 2H 2 0 

2HC1 + 0 3 -> Cl a + 0 2 + H 2 0 

2HC1 ——> H 2 + Cl 2 

4HC1 + Na 2 0 2 -> 2NaCl + Cl 2 + 2H 2 0 

4HC1 + PbO,->■ PbCl 2 + Cl 2 + 2H 2 0 

Ttrong to ta co the dieu che clo tir axit HC1 voi KCIO 3 . 


Ill 



• Oxi d dieu kien thtfdng khdng tac dung ro ret vdi HC1, nhimg neu cho 
HC1 vk 0 2 qua ong c 6 chtfa vien dd bot CuCl 2 de l&m chat xuc tac o’ 400°C 
thi xay ra phan tfng: 


4HC1 + 0 2 


CuCl9.400^0 


2C1 2 + 2H 2 0 


Clo thodt ra khoang 80%. TrUdc day phan tfng n&y dupe dung de sail 
xuat clo trong cong nghiep. 


IV. Cac hop chcft cua haloqen 

1. Cac hidro halogenua 
a) Tinh chat hoa hpc 

- Cac hidro halogenua cd cong thtfc chung HX, rat de hoa tan trong nude 
thanh dung dich axit, dien li hoan toan trong dung dich the hien tinh axit 
manh (tr is HF). 


HX + H 2 0 .-^ H 3 0* + X" 

* Hai tinh chat hoa hoc chu yeu la tinh axit va tinh khtf: 

Thtf ttf tinh axit va tinh khu t&ng dan 
HF, HC1, HBr, HI 

- De nhan biet cac ion X" ngtfcri ta thtfdng dung dung dich AgN0 3 de tao 
ket tua AgCl (mdu tidng); AgBr (mau vang nhat) vk Agl (rru’iu v&ng da cam) 
tat ca ede muoi d£u hod den khi chieu sdng: 

AgN0 3 + Cl"- > AgCll + N0 3 “ 

2AgCl -> 2Agl + Cl 2 t 

niau den 

Hau het ede muoi clorua deu tan trtf : PbCl 2 ; CuCl; Hg 2 Cl 2 ; AgCl. Tinh 
tan cua bromua va iodua ttftfng tu nhu clorua. 

Luu y : Muoi AgF tan trong nude, AgCl tan trong ntfdc amoniac. 

AgCl + 2NH 3 -> lAg(NH 3 ) 2 rCl" 

- Trong day HF - HC1 - HBr - HI, do dai lien ket Ung len va ndng 
luqng lien ket giam xuong lam cho dp ben nhiet cua phan tiif giam xuong 
manh: HF chi phan huy ro ret thanh dun chat 6 tren 3500°C t rong khi a 
1000°C do phan huy HC1 la 0,014% cua HBr la 0,5%. va cua III Id 33%. 

- Hon hup 3 the tich HC1 dac vd 1 the tich HN0 3 ddc dtftfc goi Id nude 
cudng toan (hay ctfdng thuy) c 6 khd ndng hod tan dupe bach kirn vd vang 

3HC1 HN0 3 ,-^ 2C1 + NOC1 + 2H 2 G 

NOC1 v . v NO + Cl 

Au + 3C1 -> AuCl 3 
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3HC1 + Au + HN0 3 


> AuCl 3 + NOT + 2H 2 0 



- Ti n1 1 chat hoa hoc rieng cilia HF. 

Dung dicli HF c6 ti'nh chat neng khac h&n vdfi cr-ic clung dicli axit khric: 
no tac dung duoc voi thach anh va cac chat chi/a Si (nlni thuy tinh .). Do c6 
ai life Icfn ciia flo vdi Si ma co phan tfng trao doi: 

4HF + SiO,-> SiF 4 t + 2II 2 0 

i Kin) 

Phan ung nay dung de khdc thuy tinh ... 

b) Oieu che HX 

(1) Phitang phdp tong hap 

Phtftfng phap nay diia vao ai life manh cua halogen vdi hidro. 

X 2 + H 2 —> 21IX + Q 
Cf 18°C xac dinh dope: 

HX: HF MCI HBr HI 

Q: +64 kcal +22,06 kcal +8,65 kcal -5,91 kcal 

Phiftfng phdp nay ap dung tot voi HF va HC1. 

(2) Phitang phdp axit tac dung vdi cac mudi halogen ua (Phi/ang phap 
“sunfat” co cticn) 

Doi voi HF, day la plufong phap cluy nhat de diou che no, di ti/CaF 2 : 

CaF 2 + H 2 SO.|» 211 Ft + CaSO., 

Doi vdi HC1: 

2NaCI + H 2 SO, -2HCI + Na.,SO< 

NaCl + H a SO., ,i»r-~"- C > HCI + NallSO., 

Li/u y : Chung ta khdng :ip dung difOc phiftfng phap nay de diou che 
HBr, HI vi II 2 S0 4 dac, nong la chat, oxi boa manh, con IIBr, MI la hai chat khfif. 

NaBr + H 2 S0 4 d4c - 1 - > NaHS0 4 * HBr 
2IIBr + II 2 S0 4 -> S0 2 + 2II 2 0 + Br 2 

(3) Phitang phdp thuy phan ha/ogama photpho 

PX 3 + 3H 2 Q -> 3HXt + H 3 PO 3 

(PlufOng phap nay thick hop de dieu che' HBr, III) 

(4) Phitang phdp halogen tac dung vai hap chat chit a hidro 

X 2 + RH-> RX + HX 

PlufOng phap nay thich hop de dieu che HBr, HI. 

I 2 + H 2 S-> 2HI + Si 

tan 
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2. Cac oxit cua halogen 

• Moi halogen tao ra duqc khong phai mot nia mot so oxit . 

• Tat ca cdc oxit cua halogen deu co mot so tinh chat chung la: 

- Co tinh chat rat khong ben va oxi hoa nianh liet. 

- Phai dieu che gian tiep. 

a) Cac oxit cua clo la phong phu nhat va cung quart trong nhat 


Ten oxit 

Tinh chat hoa hpc 

Dieu che 

Cl 2 0 

(Anhidrit hipoclord) 

Cl 2 0 + H ? 0-> 2HCI0 

2CI? + HgO —— ->HgCI? + Cl ? 0 

CI0 2 

2CI0? + H ? 0-> HCIO? 

!° 

KCI0 3 4 H ? S0 4 „ — — >khso 3 + hcig 3 
3HCIO3-> HCIO4 + 2CI0 ? 4 H 2 0 

(Peoxit clo) 

4 HCIO3 

Cl 2 0 7 

(Anhidrit pecloric) 

Cl 2 0 7 4 H ? 0-» 2HCI0 4 

P 2 0 5 4 2HCI0 4 -► 2HP0 3 4 Cl 2 0 ? 


b) Cac oxit cua brom, iot va flo 

• Brom tao ditoc 2 oxit Br 2 0 va Br0 2 tinh chat hoa hoc va dieu che 
giong vdi hai oxit C1 2 0 va C10 2 . 

• lot cho mot so oxit, ddng dau la l 2 Or, khong co oxit HO?. 

• Flo cho mot so oxit, dang chu y nhat la F 2 0, no khac vdi C1 2 0 ve cau 

tao: 

-1 +2 +1 -2 

F 2 0 Cl 2 0 

Vay no khong phai la mot anhidrit, khong hoa hop vdi midc tao mot 
axit nao. 

3. Cac oxiaxit cua halogen 

Flo khong cho mot oxiaxit nao. 

Clo, brom, iot, cho mot so oxiaxit sAp xep dt/crc tlianh 4 nhom: 

+•1 +3 +5 +7 

HXO HX0 2 HX0 3 HXO, 

Vi du : HCIO HC10 2 HC!0, HCIO., 

Axit hipoclorcf Axit cloru Axit cloric Axit pecloric 

a) Axit hipoclord 

- Axit hipoclortf la axit rat yen c6 K = 2,5.10" 8 , khong ben 

C0 2 4 H 2 0 + KCIO-> KHCO^ + HCIO 

HCIO-> HC1 + O 

- Axit hipoclorcf co tinh oxi hoa manh liet (nhif iufdc clo) 

4HC10 4 - PbS-> 4HC1 + PbS0 4 
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Muoi hipoclorit MCIO ben hr/n axil HC.’IO, lai co kha nrtng oxi hoa 
tucfng 1 1 r Cl 2 v& de bi nhidt phan 

NaCIO + 2HC1 - > NaCl + II 2 0 + Cl 2 

3NaC10 ——' > NaClO-i + 2NaCl 
(Phan ang quan trong dc dieu die muoi clorat) 

Sudc .Javol tay m&u, khu doc difo'c chinh la nhfr tac dung C0 2 ciia 
khong khi giai phong dan dan axit IICIO : 

Cl 2 + 2NaOH > NaCIO + NaCl + H 2 0 

Nilrtc rfnvel 

NaCIO 4 - COo + H 2 0-> NallCOo + IICIO 

b) Axit clord HCI0 2 

Axit clorcf la axit inanh lion axit liipoclortf co K = 5.1 O’ 3 la axit co tinli 
oxi hoa inanh. 

Muoi clorit ciia axit IIC10 2 cung co tinh oxi hoa va bi tlniy phan. 

3NaC!0 2 1 > 2NaC10 :) + NaCl 

Dieu che axit HC10 2 : Ba(C10,),+ HjSO —> BaSO,4-+2IICIO> 

c) Axit cloric HCI0 3 

Axit. cloric la axit manh gan bang cac axit HC1, HNOg.. co tinh oxi 

hoa 4HC10 3 ---> 4C10 2 + 2H a O + 0 2 

Muoi clorat ben him axit cloric, co tilth oxi hoa, khong bi thiiy phan. 

4MC10 ; ,-- > 3MCIO,| + MCI 

Muoi kali clorat (KCIO 3 ) diing lain thuoc no, diem, dieu che 0 2 , chat 
oxi hoa. chat diet co ... 

GP 4 - 5KC10 3 -> 3P 2 0 5 4 - 5KC1 

2KC10, > 2KC1 + 30 a t 

Diou che axit HC10 ;1 : 3HC10 l -—> HCIQ, + 2HCI 

Dieu che KCI0 3 : 

GC1 2 + 6 Ca(OH ) 2 > 5 CaCl 2 «- Ca(C 103)2 + 6II 2 0 
Ca(C10 3 ) a + 2KC1 ——--> CaCl 2 + 2KC10 3 i 

3C1 2 + 6 KOH -- l - ° - ° llc - > KC10 3 + 5KC1 + 31I 2 0 
dam dac 

d) Axit pecloric HCI0 4 

Axit pecloric la axit manh nhat trong tat ca cac axit., ede axit HC1, 
HNO 3 va II 2 SO., dac, nguoi khong co tac dung gi vbi muoi peclorat. No c 6 
tinh oxi hoa, do bj nhiet phan hoa: 
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I) 


2HC10„---> H 2 0 4 C1 2 0 7 

- Muoi peclorat ben htfn axit pecloric, c6 tinh oxi hod, khdng bi tluiy 

phan: MCIO,, —> MCI + 20, 

Bieu die HC10,: KCIO, + H 2 S0 4 d*ed« — 7 °" C > KHSO, + IIC10, 

_ Chieu tang tinh axit va tinh ben _^ 

Tong ket HC10 HC10 2 h£?0 : , HCIO, 

^ Chieu tang tinh oxi hoa 


-1 0 +1 +2 +3 +-4 +5 +6 +7 



B. CAU HOI VA BAI TAP 

1. Cho ede don chat A f B, C. Thuc Men phan ting: 


A + B - 

-> X 

(D 

X 4 h 2 o 

-> NaOH + BT 

(2) 

B 4 C 

—> Yt 

(3) 

V + NaOH 

Z + H 2 0 

(4) 


Cho 2,688 lit khi Y (dktc) qua dung dich NaOH thi khoi lUdng chat tan 
bdng 2,22gam. Lap luan xac dinh A, B, C va hoan thanh phan ling. 

HUONG DAN GIAI 

Thao (2) trong do X co natri va phan ufng nay H* ciia nifdrc Hong vai r.ro 
oxi hoa nen: X; Nall; B: hidro; A: natri. 

Na + - H -2 -> Nall (1) 

2 

NaH 4 H 2 0-> NaOH + H 2 (2) 
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Theo (3): B + C -> Y . vay C la phi kim va Y la axit. 

Theo (4): Y + NaOH —> 7. + H,0 

1 mol Y phan ting cho khoi luting chat tan tang (Y 18)g 

2 ' GS8 = 0,12 mol -> 2,22 g 

22,4 

> (Y 18) x 0,12 = 2,22 =• Y = 36,5 > C la clo. 

H, + Cl.,-> 211 Cl (3) 

IIC1 + NaOH -> NaCl + H-,0 (4) 

2. Hay chon cac hop chat thich hop va can b3ng cac phtidng trinh phan 
ting dupi (Jay: 

a) X, + X 2 —> Br 2 4 - MnBr ? 4 - H 2 0 

b) X 3 + X (l 4 - X B -> HCI + H^SO.i 
C) Ai + A? —> SOp + H?0 

d) B, + B ? -> NH 3 + Ca(N0 3 )p 4 - HpO 

e) Ca(Xp) ? + Ca(Y) 2 -> Ca 3 (PO,) 2 + H 2 0 

f) Di + D 2 +D 3 > Cl 2 + MnSO.j + K 2 SO 4 + NapSO.i f H?0 

hiSOng dan giAi 

a) MnO, + 4HBr, l iAc ) -> Br 2 + MnBr 2 + 2H,0 

b) SO, + Cl, 4- 2H»0 ~> 2HC1 4 H 2 S0 4 

c) n 2 a 4- o 2 -> so, 4 11,0 

(1) NIItNOa 4 Ca(OM) 2 NII., 4- Ca(N0 3 > 2 + H 2 0 

0 ) CatHpPOVt 4 2Ca(OH) 2 -> Ca^PO.^ + 4HjO 

f) 2KMnO, + lONaCl 4- 8H 2 SO* -> 5C1* 4- 2MnSO., 4- K,SO, 4- 

4 - 5Na 2 SO, 4 - 8 H 0 O 



FeCI 

KCIO 

11 ’■ 

kcio 3 

CaCI? 


7 


lt7 



in/riNC, DAN GIAI 

1) 2HC1 —-—> II, + Cl, 

Iloac viet: ‘2HC1 + 0 ;) -> Cl, + 0 2 4 H 2 0 

4HC1 + Na 2 0, -> 2NaCl + Cl,, + 2H,0 
4HC1 + PbO -2 -» PbCl 2 4 Cl 2 + 211,0 

2) Cl 2 4 H, 2HC1 

3) 2KMnO, 4 16HC1 -> 5C1, 4 2KCI 4 2MnCi, 4 8H,0 

4) K-^Cr^O? 4 14HC1 -> 3C1, 4 2CrCl :) + 2KC1 4 7H>0 

5) 4HC1 4 0, —2C1 2 4 2H 2 0 

6) M 11 O 2 4 4HC1 -> MnCl z + Cl, 4 2H 2 0 
Hoac viet 

4KC1 4 2II,S0^ 4 MnO, -» 2K 2 S0 4 4 MnCl, 4 Cl, 4 2H,0 

7) 3Fe 4 3C1 2 —^ 2FeCl., 

8) 2FeCl : , 4 Fe -> 3FeCl 2 

Hoac viet: 2FeCl. t 4 Cu > CuCl 2 4 2FeCl 2 

9) 2FeCl, 4 CJ 2 2FcCl a 

10) Cl 2 4 2KOH -> KC1 4 KC10 4 H 2 0 

11) 3KC10 -—> 2KC1 4 KCIO .1 

12) 2 KCIO 3 ^—> 2KC1 4 30, 

13) 3C1 2 4 6KOHdd -—* 5KC1 4 KC10 :1 4 311 2 0 

Hoac viet: KC1 4 3H,0 > KCIO, 4 3H,t 

14) CaCl, -^-4 Ca 4 Cl 2 

Iloac viet: CaCI 2 4 2H a O > H,t 4 Ca(OH) 2 4 Cl 2 t 

15) Ca(C10) 2 -^—4 CaCl, 4 0 2 

16) Cl 2 4 2Ca(OH) 2 -> CaCl 2 4 Ca(C10) 2 4 2H.O 

4. Bo tuc va can bSng cac pht/ong trinh phan ting sau: 

Mn0 2 4 HCI -> ... 4 ... 4 ... 

Cl 2 + F 6 SO 4 + ... —> ... + ... 

KMn0 4 + NaCI + ... MnS0 4 + Cl? + ... + ... 

KBr0 3 + KBr + H 2 SO 4 —> Br 2 + ... + ... 

KCIO 3 + HCI -> ... + Cl 2 + ... 
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HUONG DAN CIA1 
Mill): + 4II0I -> Cl, + MnCI, + 211,0 
301, + 6FeS0, + 3H-S0, -> :jFe,<S0,l, + fiHCl 
2KMn0., + lONaCl + 8H,S0, —> 2MnS0., + 5Na,S0, 

+ 811,0 +• K,SO, 

KBrO, + 5KBr + 311,80, > 3Br, + 3K,S0, + 3H,0 
KC 10 ;i + 6 HC 1 •■» KC 1 + 301 . + 311,0 


5. a) Viet cac phan ung thvc hien bien hoa sau: 

Cl ? -» A B —> C -> A -> Cl, 

b) Xac dinh cac chat theo so' do bien hoa sau: 


1—*' 

-► / 

-► / 

A 3 -»• • 

A,-» . 

A b - > A 

NaCl 

!-> i 

-> NaCl 

3,-> 1 

-*■ NaCl 1 

3 2 ->1 

-►NaCl 

3 3 ->1 

-> NaCl ! 

3.: -► 1 

-1-CO 

I I 

f A 

_I_m 


HUONG DAN GIAJ 

Cl, + 2NaBr -> 2NaCl + Br, 

(A) 

2NaCl + 2H,0 --> NaOH + H, + Cl 2 

* co mane nean c 

<m 

2NaOH + H,CO :) > Na,CO : , + 2H,0 
(C) 

Na,CO ;) + 2HC1 -> 2NaCl + CO,T + H,0 
(A) 

NaCl —> Na + -Cl, 

2 

b) Na—*• Na,0 -*-NaOII —*N'a,CO, —»• Na :1 PO, — 

NaCl |-» NaCI |->NaCl [~>NaCl |-*-NaCI |-*NaCl 
L-^ Cl, —*• IICl —► CuCI, -> ZnCl 2 -*• MgCl, —> 


6 . Kl 


< 1 1 
—> 


< 2 > 


HI 


4* HCI 


•II 


KC1 


in 

-> Cl; 


(61 


H ? SO„ 


HUONG DAN G1A1 
1) Cl, + 2K1 2KC1 + I, 


2) II, + I, — —* 2111 

3) 21II + Cl 2 -> 2HC1 + I, 


+ 

+ 5C1, 


Na,SO, 
|-> NaCl 
BaCl, 
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4) HC1 + KOH -> KC1 + II 2 0 

5) '2KC1 ■ ;lp -—> 2K + Cl 2 

Hoac viet: 2KC1 + 2H.O--> 2KOH + H, + Cl, 

co mAng ngAn ~ £ 

' 6) 4C1-2 -f H 2 S + 4H 2 0 -> H.SO, + 8HC1 
7. Nguyen to A co electron cuoi cung ung vdi 4 so luong tu’: 

A (n = 3; I = 1; m = 0; s = 

2 

a) Viet cau hinh electron, xac dinh vi trf cua A trong bang tuan hoan. 

b) Nguyen to A co th£ co nhQng so oxi hoa nao? 

c) Vdi cac hidroxit dng vdi oxi hoa dUdng cua A, hay cho biet: 

(1) Cong thCfc phan tu, cong thde cau tao, goi ten. 

(2) Si/ bien thien tfnh ben, tinh oxi hoa, tinh axit. 

HlfdNG DAN GlAI 


a) Nguyen to A: 3p r> 11,T 1| T 


Cau hinh e: A: Is 2 2s 2 2p 6 3s 2 3p 5 


Vay A thuoc phan nhom chfnh nhom VII (nh6m VILA); chu ki 3 la clo. 
b) So oxi hod (co the co) cua clo: 1; 0; +1; +3; +5; +7. 

Giai thfch: Do sit phan bo e d lop ngoai cua nguyen tii cac nguyen to A 


cio m emi 


3s 2 3p 5 3d 

Cf trang thai co ban: clo co le doc than. 

Khi kfch thfch e Ion cac orbitan d trong thi so o doc than cua Cl Ian loot 
Id 3, 5, 7. 

Vi vay, khi ket hop vdi nguyen to c6 do am dien Ida hem, thi: 

Clo se the hien so oxi hoa dtftfng va la diferng le: •+!; +3; +5; +7. 


Axit hipocloro: 

HCIO 

H-O-Cl 

Axit cloro: 

HClOj 

H-0-Cl=0 


Axit cloric: 

HCIO;, 

H-O-Cl 

*0 

Axit pecloric: 

HCIO., 

H-0-C1--0 


(2) HCIO; HCIO,; HC10 a ; HCIO, ) 

• Tinh ben tang, tinh axit tang 

• Tinh oxi hoa giam. 
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8 . Hoa tan 2,74g kim loai M rhom A vao 200rnl dung dich MCI 0,1 M thu 
duoc dung dich A v& 0,448 lit khi (dktc). Xac rjinh kim loai M. 

HUONG DAIS’ GIAf 


2M + 2xTTCI -> 2MCI, + xH, 


iinr i = 0,2 y 0,1 = 0.02 mol 


0,418 
11 " 22,4 


0,02 mol 


( 1 ) 


Then (1) n iir i = 2n }1 = 0.04 mol > n>in trong clung dich. Vay da co phan 

ting cua M v6i FLO trong dung djch 

2M + 2xH,0 -> 2M(OH) x + xH* (2) 

Theo (1), (2) ta co: n H - — * n. ( hay ---- -- 0,02 mol 

2 2, M 

M = 68,5x vo'i x = 2 ta co M = 137 

Vay kim loai la bari (Ba). 

9. Hoa tan hon hop X gom 11,2 gam kim loai M va 69.6 gam oxit M*O y cua 
kim loai do trong 2 lit dung dich HCI. thu duo'c dung dich A va 4,48 lit khi H ? 
(dktc). Neu cung hoa tan h6n hop X do trong 2 lit dung dich HN0 3 thi dude dung 
dich B va 6,72 lit khi NO (dktc). Xac dinh M. M x O v va nong do mol cua cac chat 
trong dung dich, cho ring the tich khong doi Irong qua trinh phan Ong. 

(Trick de flit htyen sink Tnfang Hat knr Y Difoc TH.HCM, ndm 1999) 
HUONG dAn GlAI 


a) Dira vao phuang trinh phan itng va so 1 ion do bfti cho rut ra: M = 28n 
va n = 2 - :> M la Fe 
M*O y li Fe x O v 
Phan ting vtii HNO;i 

Fe + 4HNO ;) -» Fe(NO s ):i + NO + 2l\A) 


0 .2mol 

3Fe x O v + (12-2y)HN0 3 
3 mol 
69,6 

56x v- 16y 


0,2 mol 

-> 3xFe(NO ; >,h + (3x 2y)NO + (6x-y)H 2 0 

(3x 2y) mol 
6,72 


22,4 


0,2 = 0,1 mol 


69,6 

56x i 16y 


0,3 

3x - 2y 


=> 64x = 48y 


4x = 3y 

— = — vay Fe x Oy la Fe 3 Q,. 

y 4 
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Viet lai phito'ng trinh phan tfng Fe^O* tac (lung voi HC1 va HNO.j de tinh 
khoi lifpng cac muoi tao tlianh: 

n q x o *? 

C M (Fe(NO:,) :1 ) = —-— = 0,55M. 

2 


10. Dien phan nong chay a gam mot muoi A tao bcfi kirn loai M va phi kim 
ho3 tri 1 (X) thu duoc 0,896 lit khf nguyen chat (o' dktc). Hoa tan a gam muoi A 
vao 100ml dung dich HCI 1M roi cho tac dung vdi dung dich AgN0 3 dd thu 
dude 25,83g ket tua. 

Xac dinh ten phi kim cong thde tong quat dua muoi A. 

HUdNG DAN G1A1 


Ki liieu M, X lan lifpt la khoi liTo’iig nguyen tii ciia kim loai M va phi kim 
X, n la hoa tri ciia kim loai. 


MX,, —4^—> M + 

W 

in 

x mol x mol 

xn . 

— mol 

2 


MX,, +• nAgNOj -> 

M(N0 3 )„ + nAgXl 

(2) 

x mol 

nx mol 


HCI + AgNO:, -> AgCll 

+ HNO, 

(3) 


0 , 1 x 1 = 0,1 mol 0,1 mol 

Khoi lirang ket tua AgX la: 25,83 - (0,1 x 143,5) = ll,48g 
n x co trong muoi A: = 0,04 mol 


n Ai , x thu dtfpc (phi/o'ng trinh 2) = 0,08 



11,48 

0,08 


143,5 


X = 143,5 - 108 = 35,5; X la Cl 
Vay muoi A co cong tluVc tong quat MCI. 


11. Hoa tan mot muoi kim loai halogenua chu'a biet hoa tri vao ndbc de 
dude dung dich X. 

Neu lay 250rr>< dung dich X (chu'a 27 gam muoi) cho vao AgNO : < ciu' thi 
thu duoc 57,4 gam ket tua. 

Mat khac co can Vz dung djeh X tren roi dien phan thi co 6,4 gam kirn 
loai bam 6 catot. 

Xac dinh cong thde muoi. 
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ni/O ng dan ciai 

Dal ki hieu kirn loai la B. D«1t ki liiou halogen la X 
Cong ill life cua muoi so la BX„ 


BX„ + 

AgNO; 

-> nAgXv + B(NO 

27g 


57,4g 

13,5g 


28.7g 

BX„ 

> 

B + nX 

13,5g 


6.4g 7.1g 


Trong 13,5g BX„ c6 7,lg X, vay trong 28,7g AgX cung chi c6 7,lg X, suy 
ra so gam Ag la 21,6g hay 0,2 mol. 

Trong AgX ti 16 ket hefp theo so mol la 1 : 1. Vay so mol X cung la 0,2 mol. 

M x = — = 35,5. Suy ra X la Clo 
• 0,2 


BCI„ + nAgNO, -> nAgCIv + B(X().,)„ 

lmol 

n mol 

— mol 
*n 

0,2 mol 

M 

iii'i 



n 

Mu + 35,5n = 67,5n ; Mi< = 32n 

• Neu n = l Mb = 32 khong c6 nguyen to nao. 

• Nou n = 2 Mb = 64 B la Cu. 

12. Hoa tan 5.37 gam hon hop gorn 0,02 mol AICI 3 va mot muoi 
halogenua cua kim loai M hoa tri 2 vao nuoc, thu cliio’c dung djeh A. Cho dung 
dich A tac dung vua du vo'i 200ml dung dich AgNO :i , thu dupe 14,35 gam ket 
tua. Loc lay dung dich cho tac dung vdi NaOH du. thu duo'c ket tua B Nung B 
den khoi ludng khong doi du‘pc 1,6 gam chat ran. Xac dinh cong thde phan \Cl 
muoi halogenua kim loai M. 

HUONG DANGlAl 

- Thi ngliicm 1: 

Viet cac phirorng trinh phan ung A1C1- va MX 2 tac dung vc/i dung dich 
AgNO i va tinh dupe: 

m MX = 5,37 - (0,02 x 133,5) = 2,7 gam 

niAgx = 14,35 - (0,06 x 143.5) = 5,74 gam 
M + 2X 2(108 + X) 
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- Thf nghiem 2: 

Dung (i|ch chtfa 2 muoi Al(NO*)n va M(NO :<)-2 tac dung veri dung djeh 
NaOH (lit 

M(NO :l ).» -> M(OH), -> MO 
in mo =1.6 gam 


M + 2X M +16 

Lap He phifcrng trinli (1) va (2) 

' 2,7 5.74 

| M + 2X 2(108 + X) 
2,7 1,6 

. M 4 2X ~ M +16 


Giai h$ pluto’ng trinh la c6: 

M = 64 
' X = 35,5 

Cong thtfc phan t it ciia muoi la CuCL. 


13. Cho hai coc A, B co cung trong lupng. D&t A, B len hai dTa can thi can 
can bang. Them vao coc A lOOg dung djeh AgN0 3 va vao coc B lOOg dung 
dich Na ? C0 3 . Sau do them vao moi coc 200g dung djeh HCI (HCl lay du cho 
ca hai coc). 


a) Tinh nong do phan tram theo khoi lupng cua dung dich AgN0 3 va dung 
dich Na ? C0 3 biet rSng ta phai them ben dTa can co coc B 2.2g thi can mdi trd lai 
can bSng va khoi lupng dung dich ben coc B (sau khi them HCI) Ion hdn khoi 
luong dung dich ben coc A (sau khi them HCI v& loc bo ket tua) la 12,15g. 

b) Tinh nong do phan tram cua dung dich HCI da dung biet rang neu chi 
them lOOg dung dich HCI (co cung nong do nhu tren) vao moi coc (A van 
chiia lOOg dung dich AgN0 3 va B van chUa 100g dung dich Na?C0 3 ), sau do 
lay dung dich con lai trong coc B cho vao dung dich con lai trong coc A thi thu 
them dope 2,87g ket tua mdi. 


(Trick <lc thi tuyen sink vao lap 10 ndng kkieu Trtfang dni hoc KUTN TT I/CM 

now /.9.9.9) 


HUONG DAN GIAI 


a) Coc A: 
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AgNOn + HCI > AgCll + UNO* 
x mol x mol 



Khoi luang coc: A sau phan irng: ]00g + 200g - 300g. 

Khoi lifcrng dung dicli 6 coc A 300 - 143,-5 x 

Coc B: Na 2 C0 3 + 2HCI > 2NaCI + 11,0 + CO.? 

0,05 mol - o.05 mol 

44 

De coc B co khoi lifting bang coc A pluii them 2,2g do cln'nh la khoi 
hftrng kin CO, bay Ion. 

m,|,i b‘ coc B sau phan tfng = 100 i 200 2,2 = 297.8g. 

Khoi U/ong dung dicli a coc B Ion lion khoi Urcmg dung dicli a coc A. 

297.8 - (300 143.5x) = 12,15 

(li-ii ra ta co x = 0.1 


O', - 0,1 x 1/0 »1<WA ml 7':; 

akm. ioo 

07, ■- 0 ‘ 0 -- x 106 y IQO'y = 5.3*3 

K *^°' 100 


b) Tiiili 07 dung dicli HCI 

Coc A: AgN0 :1 + IIC1 -» AgCll + HNO :1 

x mol x mol x mol 
Con du‘ AgNO- 

Coe B: Na,CO:: + 2I1C1 ~> 2NaCI + H,0 + CO,T 

y mol 2y mol 2> mol 

Clio dung dich con lai tf coc B vao coc A so co kot nia AgCl 
AgNO ;< + NaCI -> AgCll + NaNO : < 

0,02 mol 0.02 mol 

143.5 


n 0.02 mol. Vay n . 4 6‘ coc A da phan ufng vciri IIC1 

,\gi\‘0, (lifiiciicA 


0,05 - 0,02 = 0,03 mol 
mm trong 100ml 0,03 ( n y . n - n ||n ) 

0,03 x 36,5 


C% 


f nc\ - 


100 


x 100'; = 1,095';* 


14. Hon hop A gom 3 muoi NaCI. NaBr va Nal: 

• 5,76 gam A taedgng voi li/png du dung djeh brom. co can thu ducc 5,29 
gam muoi khan. 

• Hoa tan 5.76 gam A vao nuoc roi cho mot luong khi clo sue qua dung 
dich. Sau mot tho’i gian, co can thi thu duoc 3.955 gam muoi khan, trong do co 
0,05 mol ion clorua. 
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a) Viet cac phi/ong trinh phan ting. 

b) Tinh thanh phan phan tram kho'i ltidng m6i muoi trong A. 

HUONG DAN GIAI 

Eat. so mol NaCl: a; NaBr: b; Nal: c 
a) Cac phan ting vtii brom cl if: 

2NaI + Br 2 -> 2NaBr + 1 2 
c mol c mol 

58,5a + 103b + 150c = 5,76 
58,5a + 103(b + c) = 5,29 

47c = 0,47 

Cach I: Cac phan ting vo’i Civ: 

2NaBr + Cl 2 -> 2NaCl + Br 2 
2NaI -f CL 2NaCl + I 2 
0,01 mol 0.01 mol 


Neu Clj chi phan ting vtii Nat thi khoi lifting hon htip muoi sau phan ting 
vtii Cl 2 la: 5,76 1.5 + 0,585 = 4,845g. 

Theo de bai hon htip sau phan ting chi co 3,955g. Vay Cl z da phan ting 
vtii ca NaBr. 

Hon hop 3,"955g trong do co 0,05 mol NaCl va con lai la NaBr. 

q I x t n • i • 3,955-0,05x58,5 
So mol NaBr con lai - = 0,01. 

103 

Tinh so mol NaBr thani gia phan ting: 

1 mol NaBr tliay the bang 1 mol NaCl klioi lifting giain 44,5g 
x mol NaBr tliay the bdng x mol NaCl khoi lifting giam 
4,845 - 3,955 = 0,89g 

x=^=0, 02 

44,5 

So mol NaBr co trong 5,76g = 0,02 + 0,01 = 0,03 
5.76 -3,09-1,5 1,17 


n NaC1' ” 


58,5 


58,5 


= 0,02 


7( theo khoi lifting: NaCl: 20,3^; NaBr: 53,66'*; Nal: 26.04'*. 

Cach 2: * Khi clio A tac dung vtii Cl 2 thi Nal hot, vi sau phan ting co 
0,05 mol NaCl ma Nal chi co 0,01 mol 
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2NaI +- Cl z -> 2NaCl + I 2 
0,01 mol 0,01 mol 



2NaBr + Cl 2 > 2NaCl + Br_. 
a mol a mol 

So mol Br con lai la (y - a) mol 

58,5x + 58,5a + 0,01 * 58,5 + 103(y a) = 3,955 
Trong do: x + a + 0,01 = 0,05 vay x + a = 0,04 

niN^ci t.rong 3,955 = 58,5 x 0,05 = 2,925g 
con chf = l,03g hay 0,01 mol 
n^m dU: 0.01 = y - a 
x + a = 0,04 
y - a = 0,01 
x + y = 0,05 

(58,5x + 103y =4.26 |x = 0.02 
x 4-y = 0,05 > ]y = 0,03 

m N * H c, = 0,02 x 58,5 = 1,17 => 'VNaCl = 20.31';. 
m N;ihr = 0,03 x 103 = 3,09 => 'TNaBr = 53,65#. 
m Nll , = 0,01 x 150 = 1,5 ( < Nal = 26,04';. 


15. A. B la hai dung dich HCI co nong do mol khac nhau. Neu tron V, lit A 
vdi V 2 lit B roi cho tac dung vdi 1,768 gam mot hon hop kim loai gom Fe. Al va 
Cu thi thay vu’a du de hoa tan cac kim loai hoat dong co trong hon ho'p va khi 
do thu dupe 0,016 mol H ? 6 dktc. Lu'dng Cu khong tan dem oxi hoa roi hoa tan 
thi cung can mot It/png axit HCI vu'a dung nhu tren. Biet V, + V? = 0,052 lit, 
nong do mol cua B Idn gap 4 cua A va V 2 /2 lit B hoa tan vua het 1/6 lupng Fe 
cua hon hop. 

a) Viet cac phi/dng trinh phan dng va tinh thanh phan % theo khoi Ido'ng 
cua cac kim loai trong hon hop 

b) Tinh nong do mol cua A va B. Gia thief cac phan ung xay ra hoan toan. 

HUONG DAN GlAl 

a) Dat a. b la nong do ciia HCI trong dung dich A va B. Dai x, y, z la so 
mol Fe, Al, Cu. 


So mol HCI sau khi tron = (V,a + V 2 bi mol. 

Viet cac phdcfng trinh phan dng ciia Fe va Al tac dung vdi H*; Cu tac 
dung vdi H* v5 0 2 . 


Theo de ra: 


2x + 3y = 2 x 0,016 
2z = 2x + 3y 


Vay: z = 0,016 mc u = 1,024 gam -> 57,91# Cu 


Li/png Fe + Al con lai = 1,768 - 1,024 = 0,744 
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Ta co: 56x + 27y = 0,744 => x = 0,012 

2x 4 3y = 0,032 y = 0,00267 

m,-v = 56 x 0,012 = 0,672 gam 38,01% Fe 
m f \i = 1,768 - (1,024 + 0,672) = 0,072 gam * 4,07% A1 
b) Vi so mol HC1 = so mol H* nen: 

aV, + bV 2 = 0,032 ( 1 ) 

Theo de ra: b = 4a (2) 

- iLftfng Fe = = 0,002 

6 6 

So mol ir trong V 2 = ^ bV 2 

Nen: Fe + 2H 4 -> Fe 2 * + H 2 

0,002 mol 0,004 mol 

Vay: ~ bV 2 = 0,004 -> bV 2 = 4aV 2 = 0,008 

aV, = 0,002 
TiX(l): aV, = 0,024 

Vi: V, + V, = 0,052 -> a = 0,5 ; b = 2,0. 

16. Sue khi clo vao 150ml dung dich Nal 2M (dung dich X), sau do dun so: 
duoi het \ ? , them niio’c vao cho du 200ml (dung djeh Y). 

a) Tinh C M moi muoi trong dung dich Y biet da dung het 0,2016 lit khi clo (dktc). 

b) Th6m tu tQ vao dung dich AgN0 3 0.025M. Tim the tfch AgN0 3 da dung 
neu liidng ket tua thu dupe co khoi luong la: 

• Trudng hop 1: 65,8 gam. 

• Trudng hop 2: 66,4135 gam. 

(Cho r£ng Agl*J trade, sau khi Agll het thi mdi den AgCli). 

HUONG DAN GIAI 

a) n c , 2 = - ^ - ] 6 = 0,009 mol ; n N «i <b«i> = 0,3 mol 

Cl 2 4 2NaI I 2 ♦ 2NaCl (1) 

0,009 mol 0,018 mol 0,018 mol 

Dung dich Y g6m Nal du*: 0,3 - 0,018 = 0,282 mol 
^ Cm (N h |) = 1,41 M NaCl: 0,018 mol 
=> Cm (Nacn = 0,09M. 

b) So sank khoi luong ket tua de cho theo 2 edeh sau: 

Cdch 1: Chi co Ag-l 

n Ag u = iiNai.i,, = 0,282 mol m AK ii = 0,282 x 235 = 66,27g. 
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Cdch 2: Co ket tua ca 2 chat (Aglv va AgCIi) 
m A gU = 66,27g 

nAgCM = nNnci = 0,018 mol mA g ru = 0,018 x 143,5 = 2,583g 
=> 1»2 chail = 66,27 + 2,583 = 68,853g 
Xet truirng hap 1 mi = 65.8g < 66.27 => Agli chifa hot 

= 235 = ’ n ’°‘ = nA « N0 » ^ AkNO > = M25 

=> V a b N£) 3 = U,2 lit. 

Xet tru’dng hop 2: 66,27g < nil = 66.4135g < 68,853g 
=> Agll het va AgCll chua het 
Ta co: m Asai = 66,4135 - 66,27 = 0,1435g 
=> nArf-ii = °' 001 m °l = n AgNO;i n Ag!: = 0,282 mol = n AgNOa 


n AgNO :1 (tons) = 0.282 + 0,001 = 0,283 mol 
0,283 


V AgM0 3 U6ng» - q 025 


= 11,32 lit. 


17. Hoa tan hoan toan 1,7g hon hdp gom Zn va kim loai A chua biet trong 
dung dich HCI thu dddc 0,672 lit khi (do o' dktc) va dung dich B. Mat khac de 
hoa tan 1,9 gam kim loai A thi dung khong het 200ml dung djch HCI 0,5M. 

a) Xac dinh kirn loai A, biet A thupc nhdm IIA. 


b) Tinh nong dd phdn tram cac muoi trong dung djch A, biet rang ngudi ta 
da dung dung dich HCI 10%. 

HUONG DAN GIAI 


a) Goi A la ki liieu va nguyen ta khoi ciia kirn loai hoa trj II 
Zn + 2HCI -* ZnCI, + H 2 
x mol 2x mol x mol 

A + 2HCI -> ACI* + H 2 
y mol 2y moi y mol 

I 65x + Ay = 1,7 

\ 0,672 => y = —~ < 0,03 => A < 56,66 

r ,ss iM “ 0,03 ' 65 - A 

Mat khac de ho& tan A gain A can 2 mol HCI 

Be ho& taa 1,9 gam A can 2 —— = — < 0,5 x 0,2 = 0,1 

A A 

=» A > 38 =* 38 < A < 56,66 A = 40 (Ca) 

65x + 40y = 1,7 ^ Jx =0,02 
x + y = 0,03 [y = 0,01 
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b) mud t \» dun* = (2x + 2y 36,5 = 0,06 x 36,5 = 2,19 


nidimg dich hci da dung' 100 gam dung dich HCI c 6 10 gam HCI 


100x2, 19 

10 


2,19 gam 


H"*dung dich B — Hlo kim loai + HCI Hl|j • 

= 1,7 + 21,9 - (2x0,03) = 23,54 gam 

C%(ZnCl 2 ) = - 136x 0,02 x 100% = 11,55% 
23,54 

C%(CaCl 2 ) = 111x0,01 x 100 % = 4,720?. 

23,54 


18. Cho a gam Fe hoa tan trong dung dich HCI, sau khi co can dUdc 
3,1 gam chat ran. Neu cho a gam Fe va b gam Mg cung vao dung dich HCI 
nhu tren thi thu dUdc 3.34 gam chat r§n va 448 ml H 2 . 

Tinh a gam. b gam. 

HUONG DAN GIAI 


Mg + 2HC1 -» MgCl-2 + H 2 (1) 

Fe + 2HC1 -* FeClj + H 2 (2) 

0 448 
H * 22,4 

• Neu chi c6 rieng Fe t4c dung theo phtfcmg trinh (1). 

3 1 

Khtfi Itfcmg Fe tic dung hot thi n FeC j = —^ = 0,024 mol Va y n 1!v giai 

12 / 

phong \h 0,024 mol. Nhif v£y khi lam thi nghiem lan thtf hai n ^ it nhat 

cung phai bang 0,024 mol, tlieo dau bai n,^ chi la 0,02 (ngoai kim loai Fe 

c6n co Mg). Vay 6 lan dau kim loai Fe con dif va axit MCI da het Vdi thi 
nghiem 2 lirong axit nhuthi nghiem 1 cung chi phong 0,02 mol II 2 . 

np e d 2 =0,02 mol > mp e Qj = 0,02 x 127 = 2,54 gam 


m Fc<lu = 3,1 - 2,54 = 0,56g => n r< , ,| U = 0,01 mol 
£n Fe = 0,01 + 0,02 = 0,03 mol 

a = 0,03 x 56 = l,66g. 

• Trifcmg hop Fc v& Mg tic dung vdi dung dich HCI. Gia suf kim loai Fe 
ho&n toan khong tham gia phan ting (Mg boat dong hod hoc manh hem Fe) 
thi khoi ltftfng MgCl 2 = 3,34 - 1,66 = l,68g 

=* n MgCl a = °- 017 mo1 

So mol toi thieu phai being 0,02 nidi dung. Nhu v&y co mot phan Fe 
tham gia va Mg tdc dung het. 
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Mg + 

2HC1 -» 

MgCI. 

+ H, 

24g 


nr,g 

2g 

hg 


95 h 

2h 





24 

24 

Fe + 

2IIC1 

Fed, 

+ H> 

56g 


I27g 

2g 

x g 


127x 

2x 


56 

56 


x + - 1,66 

951) 127x 


+ 


24 56 

95b 127x 


24 


56 


+ m F«* <ii i - 3,34 
-x= 3,34-1,66 


—+ —= 0,02x2 

24 56 


Giai he 2 phuong trinh tren ta diroc b gam. 


19. Co V, lit dung dich HCI chua 9,125g HCi (dung dich A) va V 2 dung 
djch HCI (dung dich B). Tron dung dich A vdi dung dich B de ddoc 2 lit dung 
dich C (HCI). Khi pha tron the tich dung dich khong doi. 

a) Tinh nong do mol cua dung dich C. 

b) Suy ra nong do mol cua dung dich B. Biel rdng nong do cua 2 dung 
dich A va dung dich B co hieu so la 0.4 mol/l. 

HUONG DAN GIAI 

a) n A = 0,25 mol ; n H = 0,15 mol 

C Ml c, = M = o,2M. 

b) Cdc/i I: Goi x, y la nong do cac dung dich A, B la cd phi/ong trinh: 

y 

v . 

Xet 2 trUcmg hop: 

THl: x y = 0,4, tile x = y + 0,4. The gia tri ciia x vao phi/Ong trinh (1) ta co: 

0,25 , 0,15 _ 2 
y+0,4 y 


Giai plutong trinh tren ta cd yi = 0,1; y 2 = -0,3 (loai) 
C M ,Ai = 0,1 + 0,4 = 0.5M ; C M cbi = 0,1 M. 
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TH2: y - x = 0,4 ; trie y = 0,4 + x. The gia tri cua y vao phrierng trinh (1) ta co: 
0>25 t 0,15 _ 2 
x x -+ 0,4 


Giai phrierng trinh tren co: x, = 0.145; x 2 = -0,345 (loai) 
C MlA) = 0,145M; C M(B ) = 0,145 4 0,4 = 0,545M 
Cach 2: C6 the giai theo the tfch dung dich 



0,25 

0,15 

= 0,4 







TUI: • 

v, 

v 2 


sau 

do 

hoc 

sinh 

tri 

giai tiep. 


. v , 

,v 2 = 

2 








0.15 

0,25 

= 0,4 







77/2: • 

v. 

.. ^ 


sail 

do 

hoc 

sinh 

tri 

giai tiep. 


v, 

+ V 2 = 

2 







20. Ti 

le nguyen tri 

khoi 

cua 

ba 

kim 

loai 

X, 

Y, Z la 3 


trong hon hop cua chung la 4 : 2 : 1. Khi cho 1,16 gam hon hdp 3 kim loai nay 
tac dung het vo'i dung dich HCI (lay du) thay co 0,784 lit H? (do o' dktc) bay ra. 

Cho biet ba kim loai trong phan ring hoa hoc chung deu the hien hoa tri II. 
xac djnh X, Y, Z. Biet r£ng ba kim loai deu dung trade H trong day hoat dong 
hoa hoc. 

HUONG DAN GIAI 


Goi X, Y, Z la khoi lritfng nguyen tri cua X, Y, Z 
Gpi x, y, z la so mol ciia X, Y, Z, theo dau b&i ta co: 

X : Y : Z s 3 : 5 : 7 

Y = — X ; Z = — X; x : y : z = 4 : 2 : 1 
3 3 

I 1 

y= -x; Z= -X 

Xx + Yy + Zz = 1,16 ==»Xx+|x lx + ^X~x - 1,16 


Xx = 


1,16x12 

29 


= 0,48. 


Plnfcrng trinh phan tfng ba kim loai tac dung vo'i dung dich HCI 
X + 2HC1 -> XC1 2 + H a 
x mo! x mol 

Y + 2HC1 -> YC1, +■ H, 
y mol y mol 

Z + 2HC1 -> ZC1 2 + H a 
y mol z mol 
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x + y + z = 0,035 hay x + * + ~ = 0,035 x = 0,02 

Xx = 0,48 => X = 24 (Mg); Y = -X = 40 (Ca>; Z = - X = 56 (Fe 

3 3 

Co the giai theo M : M = —— 6 33,14 

0,035 

M < 33.14 hoa tri II la Mg (24). 


21. Mot h6n hdp X gom 3 muoi halogenua cua kim loai natri n§ng 6,23g 
hoa tan hoan toan trong nude dope dung dich A. Sue khi clo du vao dung dich 
A roi co can hoan toan dung dich sau phan Png dude 3,0525g muoi khan B. 
Lay mot nCra loong mud'i nay hoa tan v&o nude roi cho phan dng dung dich 
AgNO^ do thi thu dude 3,22875g ket tua. Tim cong thpc cua cac muoi va tlnh 
phan tram theo khoi ludng moi muoi trong X 

HUONG DAN GIAI 


Gia sir lUcrng muoi khan B thu duoc sau khi cho clo du vao dung dich A 

3 0525 

chi co NaCl => nN„n = —-= 0,0522 mol 

58,5 

NaCl + AgNO :{ -> AgCli + NaNO ;i (1) 

3 29875 

Theo (1) n N; , n = n AR ci = ----* 2 = 0,045 mol < 0,0522 mol. 

143,5 

Do do, muoi khan B thu dupe ngoai NaCl con co NaF. Vay trong hon hop 
X chita NaF. 

ni m aF = nij, - m N; , C | = 3,0525 0,045x58,5 = 0,42g 

O 49 

%NaF = x 100*. = 6,74^ 

6,23 

Goi cong thiic chung cua 2 muoi halogenua con lai la: NaY 

2NaY + Cl, -> 2NaCl + Y> (2) . 

Theo (2) -^> n x- Y = nN H ci = 0,045 mol 

m N , n y = nix - m N „,, = G,23 - 0,42 - 5.81g 
5 81 

Do do: M n#y = — 1 -= 129,11 = 23 + My =* My = 100,11 

0,045 

Suy ra phai co 1 halogen ma M > 106,11 ^ halogen la iot. Vay cong thtfc 
cua muoi thtf hai la Nal. 

Do do c6 hai truPng hdp. 

* Truong hop I: NaF, NaCl va Nal 

Goi a, b lan lupt la so mol NaCl va Nal Ta co: 

f58,5a + 150b = 5,81 j a 0,01027 
la + b = 0,045 > i b - 0,03472 
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nwi = 58,5 x 0,01027 = 0,G008g; m N „| = 150 x 0,0.3472 = 5,208g 

Vay %NaCl= Ml°l x 10 09; =9,94% 

6,23 


%NaF = 6,77% va %NaI = 83,59%. 


* Tri/ang Jiap 2: NaF, NaBr va Nal 


Ta c6: 


f 103a' + 150b' = 5,81 
|a' + b' = 0,045 


a'= 0,02 
b' = 0,025 


niNaBr = 103 x 0,02 = 2,06g; m Nal = 150 x 0,025 = 3,75g. 

2 06 

Vay: %NaBr = — - x 100'* = 33.07% 

6,23 

<*NaI = ----x 100% = 60,19% va %NaF = 6,7-1%. 

6,23 

22. Mot h6n hap X gom AC0 3 va BC0 3 . Phan tram khoi lifong cua A trong 
AC0 3 % va cua B trong BC0 3 la 40%. 


a) Xac dinh AC0 3 va BC0 3 . 

b) Lay 31,8 gam hon hdp X cho vao 0.8 lit dung dich HCI 1M thu dude 
dung dich Y. Hay chdng to hon hap X bj hoa tan het. Cho vao dung dich Y 
mot Ido’ng thi/a NaHC0 3 thu dupe 2,24 lit CO? (dieu kien tieu chuan). Tfnh khoi 
li/dng moi muoi cacbonat. 

(Trick de t/ii tuyen sin/i Dai hoc Quoc gia TPUCM ntlin 1998) 
HUONG DAN GIAI 

Gia thiet cua dang bai loan nay co dac diem la tren mot pluftfng trinh 
phan ufng cho biet tiffing cua hai chat co mfit tren phiffing trinh rna dang Ic 
chi edn tiffing ciia mot ch&'t la suy ra tiffing chat con lai. 

Cdcli I: Phai gia dinh hon hdp muoi (hoac hon hdp 2 kim loai) da cho 
chi c6 1 muoi (hoac 1 kim loai) tir do tinh tiffing axit dung cho moi trifcfng 
hap va suy ra khoang giai han cua liffing axit can. Neu dir kien cho tiffing 
axit ldn lion khoang gidi han thi axit dii, neu liffing axit nho han khoang gidi 
han thl kim loai (hoac muoi) dir. 

Cach 2: Gia sd hon hap muoi 2 kim loai chi gom 1 muoi (hoac 1 kim 
loai) co M nho de co so mol hon hap ldn roi so sanh voi so mol dung dich 
axit neu n„ xlt > iihh —> axit du: 

n hh < -rr < n axit 
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a) A = A —-° = — r > A - 24 -> A la Mg => AGO:, la MgCO, 

A * 60 7 

c .ih = —— 40 =o B = 40 -o B la Ca => BCO, la CaCO,. 

B f 60 

. , . 31,8 . „ 31,8 

b) — < so mol 2 muoi < — 

100 84 

0,318 < so mol 2 muoi < 0,3785 

MgCO :1 + 2HC1 ► MgCl, ■*- C0 2 t + H 2 0 
0,3785 mol 0,757 mol 
n H ci = 0,8 mol 

So mol hon hop < 0,3785 mol -> So mol H(71 phan ling < 0,757mol 
> HC1 (In', muoi het. 

* Trong dung dich Y c 6 HC1 du: 

IICl dif + NaHCO : , -> NaCl + CO.t + H u O 
0,1 mol 0,1 mol 

n co =0,1 mol 


So mol HC1 tac dung vdi 2 muoi = 0,8 - 0,1 = 0,7mol 
MgCO ; , + 2HC1 > MgCl-2 + CO.T 4- H 2 Q 


a mol 
CaCO.j + 
b mol 

j 84 a + 100b = 31,8 
12a ♦ 2b = 0,7 


2a mol 

2HC1 > CaCL + C0 2 t + H>0 


2b mol 
a = 0.2 mol 
b 0.15 mol 




m M«<o =16,8g va m ra( , ()i 


= 15g 


23. Hoa tan hoan to^n 33g hon hop X gom Fe va Al vao 600ml dung dich 
HCI 1,5M. Hoi hon hop X co tan het khong? 

UlfdNG DAN GIA I 


nnri = 0.6 x 1,5 = 0,9 mol 
Phtftfng trinh phan tfng: 

2A1 + 6HC1 -> 2A1C1:, + 3II 2 t 
Fe + 2HC1 FeClj + II,t 

Bicn luan: Gia sd hon hop kirn loai chi la Fe thi so mol HCI da phan 
33 

dng la —x 2 1,18 mol 

56 

Gia sd hon hop kim loai chi la Al thi so mol HCI da phan dng la: 

33 

— x 3 = 3,66 mol 
27 

So mol IICl muon hoa tan het 33g hon hop co trong khoang: 

1,18 < nun < 3,66 
Nhd vay hon hop X khong tan het. 
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24. Cho 3,87g hon hdp A gom Mg va Al vao 250ml dung djch X chtfa axit 
HCI 1M va H?S0 4 0,5M thu dddc dung djch B va 4,368 lit H 2 (dktc). Hay chdng 
minh rSng trong dung dich B con dd axit. 

Hl/CfNG DAN GIA1 


Viet cdc phifdng trinh phan tfng cua Mg, Al trie dung vdi dung dich axit 
HCI va H 2 S0 4 

n H2 =0,195 mol -> n n = 0,39 mol 

n HCi - 0,25 mol -» n H = 0,25 mol 
n H 2 so 1 =0,125 mol -> n H = 0,25 mol 

Tong so n H = 0,25 + 0,25 > 0,39 mol 
Vay axit con da. 

25. Cho 39,6g hon hdp gom KHS0 4 va K 2 C0 3 va 400g dung djch HCI 
7,3%, khi xong phan ring thu dupe hon hdp khi (X) co t? khoi so vdi khi hidro 
bang 25,33 va m6t dung dich A. # 

a) Bring bien luan hay chufng minh axit con dd. 

b) Tinh C% cric chat trong dung djch A. 

HUONG DAN GIA1 


a) KIISO 3 (M = 120) ; K 2 CO ;{ (M ! = 138) 

KHSO 3 + HCI KC1 + H 2 0 + S0 2 
x mol x x 


K 2 CO :i + 2HC1 2KC1 + H 2 0 + C0 2 
y mol 2y 2y 
39 6 

Do n h h 2 muoi < ~7Tr = °’ 33 < n HCi (Mi = 0,8 mol => HCI du. 


b) Ta co he phtferng trinh: 

120x + 138y = 39,6 

- X + = 25.33x 2 = 50.66 

x + y 

Ta c 6 : n K ci<i>&< 2 ) = x + 2y = 0,5 mol 


x - 0, lmol 
y - 0,2mol 


nnci dtf = 0,8 - 0,5 = 0,3 mol 


maa(A» = 400 + 39,6 - 64 x 0,1 - 44 x 0,2 = 424,4 g 

C% (KCl) = * 74, -~ x 100% = 8,78% 

424,4 

C% (HCI dir) = 0,3 < 36 , 5 x 10 0% = 2,58%, 

424,4 


( 1 ) 

( 2 ) 
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26. Hoa tan het 5.6g h6n hop A gom 2 kim loai X (c6 hoa tri y) va Y (co 
hoa tri x) irong dung dich HCI (dung dich B) roi sau do co can dung dich thu 
diidc 19.8g muoi khan. 

a) Tinh the tich khi hidro sinh ra. 

b) Neu cho 11.2g hon 'nop A tac dung vdi 500ml dung dich B cho 8,4 lit H 2 
(dktc) thi dung dich B co du axit HCI khong? 

HUONG DAN GIAI 

a) Goi M la ki hi$u chung ciia 2 kim loai ciia X va Y co hoa tri trung 
binh la a va n la tong cua hai kim loai. 

PhUdng trinh phan tfng: 

M + aHCl -> MCl a + — H 2 

2 

an 

n an n — 

2 

! Mn = 5,6 

Theo dau b&i ta c 6 he phucrng trinh: < r , 

* r ° |(M + 35,5a)n = 19,8 

Giai he phucrng trinh tren ta co: an = 0,4 
V f| = 0,2 x 22,4 = 4,48 lit. 

b) Khi cho 5,6g hon hop A tac dung vdi dung dich HCI cho 4,48 lit. Neu 
cho 11,2g lion hop A tdc dung vdi dung dich cho 8.96 lit. 

Theo dau bai cho V M = 8,4 < 8,96 lit, vay kim loai con du, axit HCI 
phan ting het. 

27. Cho 31.8 gam hon hdp 2 muoi MgC0 3 va CaC0 3 vao 0,8 lit dung dich 
HCI 1M thu dUdc dung dich (Z). 

a) Hoi dung dich (Z) co du axit khong? 

b) Luong C0 2 co the thu duoc bao nhieuV 

c) Cho vao dung dich (Z) mot lupng dung dich NaHC0 3 du. thi the tich khi 
CO? thu dUdc la 2,24 lit (dktc). Tinh khoi luong moi muoi trong hon hop (X). 

HUONG DAN GIAI 

a) MgCO :j + 2HC1 > MgCl z + H 2 0 + C0 2 

x mol 2 x x x 

CaC0 3 + 2HC1 -> CaCl, 4- H 2 0 + C0 2 
y mol 2 y y y 

Dung dich (Z): MgCl 2 (x mol) ; CaCl 2 (y mol) 
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( 1 ) 

( 2 ) 


2 (x+ y) = 0,8 mol 

84x + lOOy = 31,8 

Neu x = 0 => y = 0,318 mol 

Nou y = 0 rr> x = 0,379 mol 

0,318 < (x + y) < 0,379 

Vay dung dich (Z) con axit HC1 vi 2(x + y) < 2 x 0,379 < 0,8. 

b) Khi C0 2 thu duoc trong khoang: 0,318 < x+y < 0,379 mol 

NaHCO ;l + HC1 -> NaCl + H 2 0 + C0 2 

2,24 m i 
n HCI dir = IV = ^= 0 - 1 mo1 

(1) -> 0,8 - 2(x+y) = 0,1 => x+y = 0,35 (3) 


(2) va (3) suy ra: 


jx = 0,2 mol 
\y = 0,15 mol 


Tit do tinh dM c khoi lucfng cua MgCO :t va CaCO :{ . 

28. Hoa tan 13,2 gam hon hop A gom hai kim loai co cung hoa trj vao 
400ml dung djch HCI 1,5M. Co can dung dich sau phan dng thu dUdc 32,7 
gam hon hop muoi khan. 

a) Chung minh hon hdp A khong tan het. 

b) Tinh the tich hidro sinh ra. 

HUONG DAN GIA1 


a) Go'i M va N la ki hiou ciia 2 kim loai va x, y la mol ciia chung. 
Phifcfng trinh phan ufng: 

2M + 2nl-ICl 2MC1„ + nH a 
x mol nx x 0,5nx 

2N + 2nHCl -> 2NCl n + nH 2 
y mol ny y O.Sny 

Unci = 0,4 x 1,5 = 0,6 mol = n(x + v) 

(N + 35,5n)y + (M + 35,5n)x = 32,7 
(Ny + Mx) + 35,5(x + y) = 2,7 

Ny + Mx = 11,4 < 13,2 nen hon hop A khong tan het. 
v n = 22,4 X 0,5n(x + y) = 6,72 lit. 


29. Cho 5,6g kim loai M vao lOOg dung dich HCI, co can dung dich trong 
dieu kien khong co khong khi thu dude 10,925g chat r3n khan. Them tiep 50g 
dung dich HCI tren vao chat r&n khan tren. Co can dung dich trong dieu kien 
khong co khong khi thu di/Q’c 12,70g chat ran. 
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Xac dinh nong do cua dung dich HCI da dung va tim kim loai M Biel rang 
cac phan u’ng xay ra hoan toan. 

HUONG DAN G1A1 
Goi M la ki hieu, nguyen ttf khoi cua kim loai 


M + xHCl MCI, + Jllj 

2 

Chat ran thu duoc 1& muoi MCI* c 6 the con kim loai M chi/a phan ufng 
liet. Ap dung dinh luat bao toan khoi luong ta co: 


m, 


l rung xn 


= 10,925 - 5.0 = 5,325g. 


Them dung dich HCI, thfiy khoi lucrng chat ran sau khi co can van tang, 
nluf vay o tri/ong hop tren kim loai M con du va HCI da phan ufng het. 

5,325 

*h'l ii ong muul — ^IICI phan tfni; = _ _ „ 

35,0 


= 0,15 mol 


C'v HCI 


0,15x36,5 

100 


xioon 5,475'/;. 


Them 50g dung dich HCI (them Vi lucfng HCI trong lan dau) thi khoi 

5 395 

lirong chat ran tang: 12;7 - 10,925 = l,775g < — 7 —- 

Nln/ vay, trifdng hop sau HCI con do, kim loai M da phan ufng het. Vay 
12 ,7g chinh la khoi lifcfng ciia MC1 X 

T ac6:M-__J^Z_ 

M M 4 - 35,5x 


Vo'i x = 2 ; M = 56 la nghiem phu hop 
Kim loai M la Fc. 


30. H6n hop A gom hai kim loai Mg va Zn. Dung dich B la dung dich HCI 
nong do x mol. 

Thi nghiem 1: Cho 20,2g hon hop A vao 2 lit dung dich B thi thoat ra 8,96 
lit H ? (dktc). 

Thi nghiem 2: Cho 2 0,2g hon hop A vao 3 lit dung dich B thi thoat ra 11,2 
lit Hj> (dktc). 

Tinh x va lhanh phfin % khoi luong m6i kim loai trong A? 

HVdNG dan giai 


Goi a, b la so mol cua Mg va Zn trong 20 , 2 g hon hop A 
Mg 4- 2HC1 -> MgCl, + H 2 (1) 

Zn + 2HC1 -> ZnCl 2 + H 2 (2) 

Xet thf nghiem 1: Theo (1) va (2) 


n l!CI phan ifn* 


2 n = 2 x = 0,8 mol 

n - 22,4 
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Vay nun toi thieu c6 trong 2 lit dung dich la 0,8 mol 
Vay nun toi thieu co trong 3 lit dung dich la: —— 


1,2 mol 


- Xet tin nghiem 2: Theo (1) va (2) 

11 2 

nm-i ,.iian .in« = 2H,, = 2 * —= 1 mol < 1,2 mol 

Vi liiiri ,,hin ang < nnci toi thieu co trong 3 lit. clung dich B nen HC1 dd, A 
tan het. 

Vi cimg lirong hon hop A (= 20,2g) va n H thoat ra d thi nghiem 1 la 0,8 
mol < 1 mol chifng to A chda tan het. d thi nghiem 1. 

Thi nghiem 1. x = IHC1] = = — = 0.4M. 

V ,i,m 2 


Thi nghiem 2: ta ctf he 


24a 4 - 65b = 20,2 
2a i b = 1 


( 1 ) 

( 2 ) 


Giai he (1) va (2) ta co: 


a = 0,3 
b = 0,2 


%Mg = 
c /f Zn = 


0,3x24 


xl00 = 35,647c 


20,2 

100 - 35,64 = 64,367 


31. Cho 18,6 gam hon hop Zn va Fe vao 500ml dung dich HCI x mol/I. Khi 
phan ilng hoan toan, co can dung dich thu dddc 34,575 gam chat rAn. Lap lai 
thi nghiem tren vdi 800ml dung djch HCI roi co can thu dupe 39,9g chat ran. 

a) Hay chdng minh axit HCI dii. 

b) Tinh x. 

HUONG DAN GIAI 

a) Zn + 2HC1 ZnCL 4- H a t 

a mol a mol 

Fe + 2HC1 -> FeCl 2 + H 2 t 
b mol b mol 


Trong thi nghiem 2: khoi Itftfng chat ran la 39,9g > 34,575g. Vay trong 
thi nghiem 1 con do kirn loai. 

Gia sd trong thi nghiem 2: Axit. HCI phan tfng het 

500ml dung dich HCI phan ting khoi lifting tang (34,575 18,6)g = 15,975g 

800ml dung dich HCI phan ting khoi lifting t£ng: 

800x15,975 


500 


= 25,56g 
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Theo do bai khoi li/crng tang thorn: 39,9 18,6 = 21,3g. 

Vay HC1 dll', hon hop kim loai phan dug hot. 

b) Zn + 2HC1 -» ZnCl 2 + H 2 
x mol 

Fe + 211 Cl -> FeCl -2 + Ii 2 
y mol 

136x + 127y + (13 65x) + 95,6 - 56y) = 34,575 

=> x 4 - y = 0,225 

nun = 2(x + y) = 2 x 0,225 = 0,45 mol 

Cmukmi = ^ -0.9M. 

0,5 


32. Hoa Ian 2,74g kim loai M nhom A vao 200ml dung dich HCI 0,1 M thu 
dude dung d|ch A va 0,448 lit khi H? (dktc). Tim kim loai M. 

HUONG DAN GIAI 


2M + 2xHCl 2MC1 X + xH 2 
nun = 0,2 x 0,1 = 0,02 mol 
0,448 




22,4 


= 0,02 mol 


( 1 ) 


Theo (1) nnci = 2n |( = 0,04 mol > nnci trong dung dich. Vay da co phan 

dug cua M vdi H 2 0 trong dung dich 

2M + 2xH,0 2M(OH) x + xH a (2) 

Theo (1), (2) ta co: n.. = ~ x n ; hay — x - = 0,02 mol 

" -• 2 M 2 M 


M = 68,5x vdi x = 2 ta co M = 137. 
Vay kim loai la bari (Ba). 


33. Hoa tan 4g h6n hdp gom Fe va mot kim loai hoa tri II vao dung dich 
HCI thi thu di/dc 2,24 lit khi H ? (do 6 dktc). Neu chi dung 2,4g kim loai hoa tri II 
cho vao dung dich HCI thi dung khdng het 500ml dung dich HCI 1M. Tim ten 
cua kim loai hoa trj II. 

HUONG DAN GIAI 


Goi M Id kf hieu, nguyen td khoi cua kim loai hod tri II 
Fe + 2HC1 FeCl 2 + H a t 
M + 2HC1 -> MC1 2 + H 2 t 
2,24 


22,4 


= 0,1 mol 


(1) 

( 2 ) 


n Fe+M = n n. 
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Khoi lifo'ng nguyen tiif trung binh cua hai kim loai 

40 


A - — 

0.1 


Trong hon hap nay Fe co khoi lifting nguyen td b&ng 56 > 40 Vay .VI < 40. 

nun = 0,5 mol, khi cho tac dung vdi M thi HC1 con da n M = ;-n fn nen 

2 


iim < 0.25. 


n M = 2d < o,25 =» —— < M 
M 0,25 

9,6 < M < 40 ^ M co ho£ tri II vay M = 24 (Mg). 


bAi tap t\J giai 

34. Phan tich mot dung djch h6n hop c3c mufii, da tim thay cac ion Na‘, 
Cl\ Br\ I". Sau khi lam kho 20ml dung dich nay thu daoc 1.732 gam chat ran. 
Lay 20ml dung dich muoi tren lac vdi brom roi lam bay hdi thu dude 1.685 
gam chat r&n kho. Sau do cho clo tac dung vdi 20ml dung d|Ch tren, sau khi 
bay hdi thu dude 1,4625 gam ket tua kho. 

a) Tinh nong do ion gam/lit cua ti/ng ion trong dung dich. 

b) Tinh khoi Iddng brom va iot co the dieu che dude tu 1 m 3 dung dich. 

35. Co hon hop Nal va NaBr. Hoa tan hdn hop trong nude. Cho brom du 
vao dung dich. Sau khi phan Jng thuc hien xong, lam bay hoi dung dich, lam 
kho san pham thi thay khoi lap'ng san pham nho hdn khoi lap’ng hon hop 2 
muoi ban dau la m gam. 

Hoa tan san pham trong nude va cho clo loi qua cho den du. Lam bay ho'i 
dung dich va lam kho chat con lai r ngadi ta thay khoi Iddng chat thu dddn nho 
hdn khoi Iddng muoi phan dng la m gam. 

Xac dinh % ve khoi lao’ng cua NaBr trong hon hop dau. 

36. Co hon hop gom hai muoi NaCI va NaBr. Khi cho dung dich AgN0 3 
vda du vao hon hop tren ngadi ta thu di/oc Iddng ket tua bang khoi Iddng 
AgN0 3 tham gia phan u'ng. Tim % khoi Iddng moi muoi trong hon hop d4u. 

37. Hon hdp A gom bot Al va S. Cho 13,275 gam A tac dung vdi 40Oml 
HCI 2M thu dude 8,316 lit khi H 2 tai 27,3°C v£ 1 atm; trong binh sau phar ring 
co dung dich B. Neu nung nong 6,6375 gam A trong binh kin khong co cxi tdi 
nhiet do thich hop ddOc chat D. Hoa tan D trong 200ml HCI 2M dddc khi E va 
dung dich F. 

a) Hay tinh nong do c^c chat va cac ion trong dung dich B, dung dich = . 

b) Tinh pH cua moi dung dich do va neu ro nguyen nhan phai tao pH thap 
nhd vay? 
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c) Din khi E (cla dupe lam <ho) qua ong su chua 31,5 gam bot CuO nung 
nong to'i nhiet do thich hop (khong co oxi cua khong khi). Phan Png xong ta 
thu dupe nhung chat nao 9 Tinh lupng moi chat do. (Biet trong san pham; chat 
rIn la nguyen chat, tinh theo gam; chat khi bay hoi do tai 100°C. 1 atm. khi 
tinh so mol. dupe lay tdi chQ so 5 sau phay). 

iDe /hi hoc mnh gioi Hoa hoc Quoc gin 1995) 

38. a) Cho cac axit sau: HCI0 3 (1); HI0 3 (2): HBr0 3 (3). Sip xep theo 
chieu tinh axit manh dan. Chon day sap xep; 

A (1) < (2) < (3) B. (3) < (2) < (1) C. (1) < (3) < (2) 

D. (2) < (3) < (1) E. Tat ca deu sai. 

b) Cho cac axit sau: HCIO (1); HIO (2); HBrO (3). Sip xep theo chieu tinh 
oxi hoa va do ben manh dan. Chon day sip xep: 

A. (1) > (2) > (3) B. (3) > (2) > (1) C. (1) > (3) > (2) 

D. (2) > (1) > (3) E. Tat ca deu sai. 

39. Binh cau A chUa khi HCI. binh cau B chu'a khi NH 3 , the tich A gap 3 
Ian the tich B. Cho tP tP nude vao day m6i binh thi thay khi chPa trong do tan 
het. Sau do Iron dung dich trong 2 binh do voi nhau. Tinh nong do mol/l cua 
cac chat trong dung dich sau khi tron. 

40. Co hon hpp gom Nal va NaBr. Hoa tan hon hpp vao nu'Pc. Cho brom 
dd vao dung dich. Sau khi phan Ung thuc hien xong. lam bay hoi dung dich, 
lam kho san pham thi thay khoi lupng cua san pham nho hdn khoi lupng hon 
hop 2 muoi ban dau la m gam. Lai hoa tan san pham vao nude va cho clo loi 
qua cho den du. Lam bay hoi dung dich va lam kho chat con lai ngi/Pi ta thay 
khoi lupng chat thu dupe la> nho hdn khoi lupng muoi phan u’ng la m gam. 

Tinh thanh phan phan tram ve khoi lupng cua NaBr trong hon hpp dau. 

41. Khi cho 1 lit hon hpp cac khi H?, Cl 2 va HCI di qua dung dich Kl. thu 
di/pc 2.54g iot va con lai mot the tich la 500ml (cac khi do 6 dktc). Tinh thanh 
phan phan tram so mol hon hpp khi. 

42. Hoa tan 104,25g hon hop cac muoi NaCI va Nal vao nude. Cho du khi 
clo di qua roi dun can. Nung chat ran thu duoc cho den khi het hdi mau tim 
bay ra. Ba rln cori lai sau khi nung npng 58,5g. Tinh ttianh phln % khoi lupng 
hon hop 2 muoi. 

43. Co mot h6n hpp gom NaCI va NaBr cho hon hpp d6 t^c dung vdi 
dung dich AgN0 3 du thi tao ra ket tua co khoi lupng blng khoi lupng cua bac 
nitrat da tham gia phan Png. Tinh thanh phan phan tram khoi lupng NaCI trong 
hon hpp dau. 

44. Sue khi clo vao dung dich NaBr va Nal den phan Png hoan toan ta thu 
dupe 1.17g NaCI. Xac dinh so mol hon hpp NaBr va Nal co trong dung djeh 
ban dau. 


143 



45. Khi dien phan 500ml dung dich Cal 2 vdi dien ci ic platin co mang ngan 
thu dupe 5.35.10 3 mol l 2 . So Faraday di qua dung djeh v3 pH cua dung dich 
la: 



So Faraday 

pH 

A 

107.10 4 

12.33 

B 

10.7.10 3 

12.33 

C 

107.10~ 7 

13,22 

D 

1 07.10^ 3 

13,22 


46. Cho rat ti7 tu' dung djeh A chufa a mol HCI vao dung dich B chda b mol 
Na 2 C0 3 (a < 2b) thu dirpe dung dich C v& V lit khi. 

Neu cho dung dich B vao dung dich A thu dupe dung dich D va V, (lit) khi. 
Biet cac phan ting xay ra hoan toan. cac the tich khi do 6 dieu kien tieu 
chuan. Tim bieu thde toan hoc neu moi quan he giQa V va V, vdi a, b. 

47. Dan hai luong khi clo di qua hai dung dich KOH: dung djeh mot loang 
va nguoi; dung djeh hai dam dSc dun nong tdi 100°C. 

a) Neu lupng muoi KCI sinh ra trong hai dung dich b£ng nhau thi ti le the 
tich khi clo di qua dung dich KOH loang va dung dich KOH d$c la bao nhieu? 

b) Trong dung dich dam dac va nong. lupng KOH tac dung vda du vdi 
11,94 lit khi Clo do d 27°C va 70cmHg. L^m boc het hoi nude va dem nhidt 
phan chat r^n vdi MnO P lam xuc tac. Cho biet the tich phan td gam chat khi d 
0°C. 76cmHg b^ng 22,4 lit. Tinh the tich khi va khoi lupng chat r^n co dupe 
sau khi nhiet phan. 

48. Dien phan NaCI vo'i blnh dien phan khong co mang ngan, thu dupe 6 
catot V lit khi (dktc). Biet thdi gian dien phan la 33 phut 20 giay vdi cudng do 
don^ dien I = 0.193A. 

a) Tinh V ? 

b) Neu binh dien phan tren co mang ngSn thi sau khi dien phan. phai can 
bao nhieu ml dung djeh HCI 0,1 M de trung hoa hoan toan dung dich sau dien 
phan. 

49. Lay 14,4 gam h6n hpp Y gom bot Fe va Fe x O y hoa tan het trong dung 
dich HCI 2M dupe 2,24 lit khi d 273°C, 1 atm. Cho dung djeh thu dupe tac 
dung vdi dung djeh NaOH du. Loc lay ket tua, lam kho va nung den khoi lupng 
khong doi dupe 16 gam chat r£n. 

a) Tinh ti le % khoi lupng cua cac chat trong hen hop Y. 

b) Cong thde Fe x O y . 

c) Tinh the tich dung djeh HCI tdi thieu can lay de hoa tan. 
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50. Cho m (g) h6n hop gom NaBr. Nal phan Ong vdi dung dich H 2 S0 4 d3c 
nong thu du'o'c hon hop khi A 6 dieu kien tieu chuan. 6 dieu kien thi'ch hop A 
phan ung vua du vdi nhau tao chat ran co mau vang va mot chat long khong 
chuyen mau quy Urn. Cho Na du vao phan long di/oc dung dich B. Dung dich 
B hap thu vi/a du vdi 2.241 C0 2 (dieu kien chuan) dude 9,5g muoi. Tinh m. 


HtfCfNG DAN GIAI VA DAP SO 

34. a) Goi ni, n 2 , n 3 , n., so mol ion Cl , Br , I , Na* co trong 20ml dung djeh 
Theo d§ bai ta lap duac lie phuang trinh: 

n, + n 2 * n 3 = n, (1) 

35,5n, + 80n 2 + 127n 3 + 23n* - 1,732 (2) 

35,5n, + 80n, + 80n, + 23n, = 1,685 (3) 

35,5n, +- 35,5n 2 + 35.5n ;J + 23n, 1,4625 (4) 

- Giai ra: = 0,02, n 2 = 0,004; n 3 = 0,001; n 4 = 0,025 

- Nong do: 

IXT +1 0,025x1000 , OE . M +/| ,. 

[Na 1 = - = 1,25 ion gam Na /lit 

20 

Ir , 1 . 1 0,02x1000 1 . 

|C1 I = --- = 1 ion gam Cl /lit 

20 

0,004x1000 

[Br 1 = -—- = 0,2 ion gam Br /lit 


II 1 = 


20 

0,001x1000 

20 


= 0,05 ion gam I /lit. 


b) Klioi luang brom, iot co the dieu che til lm‘ lion hop dung dich cac muoi: 
m Br = 80 x 0,2 = 16kg 

m, = 127 x 0,05 = 6,35kg. 

35. Goi so mol Nal, NaBr 1& a mol, b rifol. 

Viet phuang trinh phan ting v& dua v&o klioi luang muoi thay doi rut ra: 

- = 17,8; b = 1 —> a = 17,8 
b 


%NaBr = 3,7%; %NaI = 96,3%. 


3G. 

NaCl + AgNO ;) 

-*• AgCl + 

NaNO ;i 


a mol 

a mol 

a mol 



NaBr + AgNO :i 

-* AgBr + 

NaNOj 


b mol 

b mol 

b mol 



143,5a + 188b = 170(a + b) 


145 



188b - 170b = 170a - 143,5a 
a 18 
b 26,5 

m,, n _ 18x58,5 1053 

m N , gr 26,5x103 2729,5 

%NaCl = 1Q53 - x 100% = 27,84%; 

3782,5 

%NaBr = 100 - 27,84 = 72,16%. 

37. a) [Al 3 *] = 0.5625M ; [Cl ] = 2M; [H.O'l = 0.3125M. 

b) pH = 0,5. 

c) 25,2 gam Cu; 3,4431 lit S0 2 . 

38. a) Cau tra lcfi dung: D 
b) Cau tra lcri dung: C 

a) Do tinh phi kim cua Cl > Br > I cho nen tinh axit: 

HCIO., > HBr0 3 > HI0 3 . 

b) Do tinh phi kim cua Cl > Br > I cho n^n tinh oxi ho4 v& do ben: HCIO 
> HBrO > HIO. 


39. Lay n NH = 1 mol (tnong dng 22,4 lit) thi n HC ] = 3 mol (ti/cmg dng 3 x 

22,4 lit). Theo phi/tfng trinh phan ting: 

NH (1 + HC1 -> NH„C1 
So mol ban dau: 1 3 

So mol phan ting: 11 1 

So mol sau phan ting: 0 2 1 

vay ta CO : C M , H ci d</> = -- ~ = 0,22M 

4 x 22,4 


= 0,011M. 


KH^ci) 4 x 22,4 

40. Dung phuong ph4p tang giam kho'i li/ong: 

Goi x \k so mol Nal, y 1& so mol NaBr trong hon hc/p. 

2Nal + Br 2 —> 2NaBr + I 2 (thang hoa) 

Chuy^n 1 mol Nal th&nh 1 mol NaBr kho'i luang giam: 

150 - 103 = 47 gam 

Vay chuyen x mol Nal thanh x mol NaBr khoi Itiang giam: 
47x gam = m 

2NaBr + Cl 2 —> 2NaCl + Br 2 
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Chuyeln 1 mol NaBr th&nh 1 mol NaCl khoi lugng giam: 

103 - 58,5 = 44,5 gam 

Vay chuyen (x + y) mol NaBr thanh (x + y) mol NaCl khoi liftfng giam: 
44,5(x + y) = ni 

Ta c6: 47x = 44,5(x + y) => x : y = 17,8 : 1 
Vay % khoi liftfng NaBr trong hon hop la: 

1 os 

-—-x 100% = 3,7%. 

103 4- 150x17,8 

41. Khi cho hon hop H 2 , CI 2 , HC1 di qua dung dich KI, HC1 tan vao dung 
dich, Cl 2 tac dung vdi KI, con H 2 khong bi hap thu, con lai: 

V H = 500 ml = 0,5 lit =5 %H 2 = 50% 

Theo phan dng: 

Cl 2 + 2KI -» I 2 + 2KC1 

n a , = n, = 0,01 mol 

2 2 254 

V c , 2 = 0,01 x 22,4 = 0,22 lit 
0 994 

%C1 2 = ■ * - xlOO% = 22,4% 

%HC1 = 100 - 50 - 22,4 = 27,6%. 

42. Goi x, y lan loot Ik so mol NaCl va Nal trong 104,25g hon hop muoi, 
ta c6: 58,5x + 150y = 104,25 

Khi cho Cl 2 di qua, phan irng xay ra: 

Nal + -Cl 2 -> NaCl + - I z 

2 2 

y mol y mol 

Ta co: 58.5x + 58,5y = 58,5 
Gidi h? 2 phtfCng trlnh: x = y = 0,5 

%NaCl = °' 5x58 ' 5 xl00% _ 28,06% 

104,25 

%NaI = 71,94%. 

43. Goi x, y Ik so' mol NaCl va NaBr trong hon hop. Bat x + y = 1, nghia 
la khoi luong AgN0 3 d& tham gia phan dng \k 170g 

NaCl + AgN0 3 ~> AgCl + NaN0 3 
NaBr + AgN0 3 -» AgBr + NaNO ;1 

Khi da d&t khoi li/Ong AgN0 3 tham gia phan tag la 170g (lmol) 
thi NaN0 3 tao thanh cung la 1 mol : 85g; khoi lirong ket tua tao th&nh \k 
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170g. Theo dinh luat bao to&n khoi ltftfng, suy ra khoi li/cfng hon Imp NaCI 
va NaBr = 85g. 


Ta co phiicrng trinh: 


x + y = 1 

58,5x + 103y = 85 


Giai ra ta co: x = 0,405 va y = 0,595 


%mN a ci = 


0,405x58,5 

0,405x58,5 + 0,595x103 


1009i = 27,88%. 


44. Theo cdc phan tfng: 

Cl 2 + 2NaBr -> 2NaCl + Br 2 
, Cl 2 + 2NaI -» 2Na01 + I 2 

1 17 

X* n N“Br + n NaI) = n NaCl = T7TT = m0 *' 

00,5 

45. Dap so dung: B 


Cal 2 + 2H 2 0 — - p ™ n > Ca 2 * + 



1 127 x 2 Ti 

-x-It 

96500 2 


20ir + 
10,7.10' :l 


I 2 + H 2 
5,35.10 -3 


127 x 2 x 5,35.10 ~ 3 = 


96500 


[OH -1 = 


10,7x10 

0,5 


-3 


1 97 v 9 

— 7 —It; It = 10,7.10 1 Faraday 
2 

21,4.10" 3 ; 


[H’lfOH"] = 10 _M 

1 (T 14 

[H"J = --- 5 - = 4,67.10 13 

2,14.10 2 

pH = -lg(4,67.10- 13 ) => pH = 12,33. 

46. (a-b)22,4. 

47. a) 5/3. 
b) 5 lit. 

48. a) 0,448 lit. 
b) 40cm 3 . 

49. a) 19,44% v4 80,56%. 

b) FegO*. 

c) 0,25 lit. 

50. 195,45g. 


148 



CHlfCfNG 7 

NHOM OXI 


A. KIEN TlltfC CCf BAN CAN NIIC* 

I. MqI so clcjc diem cua nliom VIA 

1. Nhtfng nguyen to' trong nhom VIA 

• 03c nguyen to nhom VIA cua being lie thong tuan hoan la oxi (O); lu\i 
huynh (S); selen (Se); telu (Te); va poloni (Po) (Po la nguyen to" phong xa). 

• Tat ca cac nguyen to ciia phan nhom nay. (trir poloni) deu la phi kim, 
hoat dong hoa hoc ti/ong doi manh. So vdi cac nguyen to" halogen ttftfng dug 
cung chu ki mite do co yeu hem. 

• Cac nguyen to ciia nhom VIA c 6 the phan ting triic tiep vdi cac kim 
loai tao cac qu&ng (quAng oxit ho Ac quang sunfua) nen phan nhom nAy con 
co ten goi la nhom hacogen. 

• Quan trong nhat ve mat li thuyet cung nhtf ve mat ting dung la oxi. 
Luxi huynh cung rat quan trong trong thtfc te. Poloni la mot nguyen to hiem 
va phong xa. 

2. Can tao nguyen iti ciia cac nguyen to trong phan nhom chinh nhom VI 

Cac nguyen tii ciia ede nguyen to trong phan nhom nay deu chda sau 
electron ti lop vd ben ngoai la ns~’np\ nen co xu htfdng thu them 2 electron 
dc co cau hinh electron cua khi hiem 

X -t 2e-> X 2 " 

Nguyen tuf oxi khac vdi cac nguyen tiif ciia cac nguyen to" khac la khong 
co phan nnfc d d ldp electron ben ngoai, iieil clll CO SO oxi hoa -2 



• Nguyen tti S. Te khi bi kich thich cac electron d phan ldp s va phan 
ldp p c.6 the nhay len phan ldp d con trong de tao thanh 4 (so oxi hod +4) 
hoAc 6 (so oxi hoa +-6) electron doc than. 

• Mot. so hop chat ciia cac nguyen to phan nhom chinh nhom VI 
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—:--_ >* 

Cac nguyen to 

^ H<?p chat 

O 

S 

Se 

Te 

Hc?p ch&'t vdi hidro 

h 2 o 

h 2 s 

H 2 Se 

H 2 Te 

Cac oxit dien hinh 


ro 2 , ro 3 

Cac axit dien hinh 


h 2 ro 3 , h 2 ro 4 

Tinh axit giam td H 2 S0 4 —> H 2 Te0 4 


II. Oxi 

1. So oxi hoa va cac dang thu hinh 

• Oxi co so oxi hod +1, +2 trong cac hop chat vdi flo: 

+2 +1 
OF 2 , O 2 F 2 . 

- Oxi co so oxi hod am : 

-2 -2 -1 - 1/2 - 1/3 

SO 2 , S0 3 , H 2 0 2 , ko 2 , K0 3 

Ngo&i dang 0 2 , ta c6n g&p dang thu hinh cua oxi 1& 0 3 (0 3 : 0-0->0) 
c6 trong khi quyen a do cao khoang t is 10km den 30km giup ng&n ch&n btft 
tia ttf ngoai tif ngoai vu tru di vho trai dat. 

- Oxi ton tai trong tii nhi£n dirdi 3 dang ddng vi ben: 

16 0, 17 0, 18 0. 

8 1 8 * 8 

2. Tinh chat hoa hoc 

a) Tac dung vdi cac ddn chat 

• Tac dung v6i cac kim loai: 

- Oxi tdc dung true tiep vdi’tat ca ede kim loai tr 1 / Au, Ft. (doi vdi Ag 
t^c dung d nhi^t do khoang 200°C) 

3Fe + 20 2 —-—>■ Fe 3 0 4 

t° 

2Cu -+ 2 H 2 SO 4 + O z -5-> 2CuSO„ 4 - 4H 2 0 

2Cu + 0 2 - > 2CuO (den) 

• Tac dung vdi phi kim (trii F 2 , Cl 2 ): 

N /-\ Tin lira dien --«» t a 

2 + 0 2 - 1 - > 2NO 

2000°C 

4P + 50 2 -> 2P 2 Or 

Trong moi trirtmg axit, 0 2 oxihoa dUtfc I" : 

0 2 + 4H + 4 41"-> 21 2 4 - 2H 2 0 

Trong moi trudng trung tinh, 0 2 khong oxi hod duoc I - nhung O.j thi oxi 
hoa duoc: 
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0 3 4 - 2KI + H 2 0- > I 2 4 - 0 2 T 4 - 2KOH 











b. Tac dung vofi cac htfp chat * 

• Tac dung vdi quang sunfua, H P S 

4FeS 2 + H0 2 —-—> 2Fe 2 0 3 + 8S0 2 t 

h 2 s + — 02 — > s + h 2 o 
2 

H 2 S -f 1,50 2 -► S0 2 + H 2 0 

(dtf oxi) 

2CuFeS 2 +■ 40 2 - - -> Cu 2 S + 2FeO + 3S0 2 T 

Nung Cu 2 S + 30 2 -——> 2Cu 2 0 + 2S0 2 t 

2Cu 2 0 + Cu 2 S ——> 6 Cu + S0 2 t 

• Tac dung vdi Fe(0H) 2 

2Fe(OH ) 2 + ^0 2 + H 2 0-+ 2Fe(OH) 3 l 

(mau tr&ng xanh) (inau nau do) 

2Fe(OH ) 2 + - 0 2 -> Fe 2 0 3 + 2H 2 0 

2 

• Tac dung vdi cac chat hOu cd 

CH 4 + 20 2 -> C0 2 + 2H 2 0 + Q 

C 2 H 2 + ^ 0 2 -> 2C0 2 + H 2 0 + Q 

(toa nhieu nhi$t dung lam den xi axetilen) 

CH ;1 CHO + io 2 —^—> CH : ,COOH 
2 

• Tac dung vdi cac oxit 

2CO + 0 2 -► 2 CC >2 i 4Fe 3 0,i + 0 2 ► 6Fe 2 0 3 

2NO 4 - 0 2 ->■ 2N0 2 ; 4FeO + 0 2 -> 2Fe 2 0 ; , 

6FeO + 0 2 —» 2Fe 3 0,, 

3. Dieu che oxi 

a) Trong phdng thi nghi^m 

2KC10 3 -2KC1 + 30 2 ? 

2KMn0 4 --- > K 2 Mn0 4 + Mn0 2 + 0 2 t 

Dion phan nifdc vdi xuc tic la NaOH hay Na 2 S0 4 

H 2 o -3*" phd " > H 2 + - 0 2 

2 

Ngo&i ra ta c 6 the nhiet phan muoi nitrat: 

2NaN0 3 —» 2NaN0 2 + 0 2 f 

b) Trong cong nghiep: Ngirdi ta hoa long khong kin d nhiet do rat thap 
(khoang 200°C) sau do chtfng cat d£ lay N 2 tri/dc roi lay oxi. 
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III. Liiu huynh 

1. So oxi hoa 

- Lou huynh c 6 so oxi hod Id -1 (FeS 2 h -2 (H 2 S, +4 (S0 2 , +6 

(H 2 SO„ S0 3 , SF 6 ,...). 

2. Tinh chat hoa hoc 

Ld mot phi kim boat dong hod hoc manh nhifng kem oxi v& cac halogen. 

a) Tac dyng vdi ddn chat 

• Tac dung vdi kirn loq,i tao thanh sunfua (trie Au, Pt): 

Fe + S —-- > FeS 

- As, Sb chay sang trong hoi liiu huynh; Fe, Cu, Zn, A1 ... hoa hop vdi hot 
ldii huynh n 6 ng, cho nhQng sunfua AS 2 S 3 , As 2 S 5 ; Sb 2 S 3 , Sb 2 S 5 ; FeS, Cu 2 S, 
ZnS, AI 2 S 3 . 

- Mot diem ddc biet la Hg, Cu, Ag hoa hop vdi luu huynh rat. de dang. 

•Tac dung voi hdu het cac phi kirn (trie N 2 , 1 2 )- 

S + 0 2 —-—» SO 2 + 71kcal 

H 2 + T - - H 2 S + 5kcal 

2P + 5S-> P 2 S 5 

Vdi cac lialogen tao thdnh nliieu hop chat trong do S co tat ca cac so oxi 
hod tCr +1 den +6 (S 2 CI 2 , SF r „ ...). 

b) Tac dung vdi cac hdp chat 

• Tac dung voi ede hap chat dura oxi: 

3S + 2KC10 3 -> 3S0 2 + 2KC1 

S 4- 2H 2 SO„ (d#c) ^—> 3S0 2 T + 2H a O 

Neu gap mot sd chat oxi hod manh (HNO 3 , H 2 S0 4 ...) lmi huynh di den so 
oxi hod +4, +6 mot edeh de dang 

S + 2HN0 3 ——> H 2 S0 4 + 2NOt 
S 4 - 6 HNO 3 (d<1 )-* II 2 SO 4 4 - 6N0 2 T 4 - 2H 2 0 

S 4- 2H 2 SC*4 rilI ———> 3SO. + 2H ,0 

• Tac dung vdi baza: 

Lou huynh tan rat cham trong bazo manh 

3S + 6 NaOH-> 2Na 2 S + Na 2 S0 3 + 3H 2 0 

• Tac dung vdi cac muoi sunfua, sun fit: 

Bot liru huynh cho phan dng cong de dang vdi cac muoi sunfua, sunfit 
tao thanh cac polisunfua, thiosunfat: 

(n - 1)S + Na 2 S- > Na 2 S n 

dung dich dac 
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S 4 Na2S()3 —-> Na 2 S 2 03 


Cong t luYc cau tao ciia Na2S20.y. 


3. Dieu chc lu'u huynh 


-2 

ro x / s 

v )X 


a) Khai thac lu'u huynh ttf nhien tu 1 quang. 

b) Thau lai lau huynh XU mot so chat ba cua kl nghe. 

Nhiiu nha may trong cong nghiep thai ra mot so chat ba la hop chat 
ciia luu huynh nhtf H 2 S, S0 2 .v.v.. 

2C0 + SO a — > 2C0 2 T + Si 


Khi t hieu O? : 


2H 2 S + 0 2 —-> 2H 2 0 + 2Si 

than 


2NO + 2H 2 S-> 2Si + N 2 + 2H 2 0 

H 8 S0 3 + 2H 2 S-> 3Si + 3H 2 0 

2KMnQ, + 5H 2 S + 3H ; ,SO,-> 2MnS0 4 + 5Si + K 2 SO„ + 8H 2 0 

I 2 + H 2 S-» Si + 2HI. 

4. Mqt so hop chat quan trong cua lUu huynh 


a) Axit sunfuhidrlc 


- Kin' H 2 S (hidro sunfua) co mui trtfng thoi, doc, it tan trong niftfc. 

- Kin' H 2 S khi hoa tan trong midc cho dung dich axit sunfuhidric. 

- Axit sunfuhidric co 2 tinh chat hoa hoc quan trong: la chat khd manh 
va la axit rat. yen. 

H 2 S tdc dung vdi hau het c3c chat oxi hod, nhu S0 2 , H 2 SO 4 dac, HN0 3 , 
dung dich KM 11 O 4 , CuO, Cl 2 

2H 2 S + S0 2 -> 3Si 4 2H 2 0 

H 2 S 4 2FeCl 3 -► 2FeCl 2 + 2HC1 + Si 

H 2 S 4 - H 2 SO 4 -> S0 2 t + Si + 2H 2 0 

H 2 S + 3CuO-> 3Cu 4 H 2 0 4 S0 2 t 

H 2 S -f 4Cl 2 4 4H 2 0-> H 2 S0 4 + 8HC1 

H 2 S 4- Cl 2 -> Si + 2HC1 

2H 2 S 4 2K-» 2KIIS 4 H 2 

2H 2 S + 4Ag 4 0 2 -> 2Ag 2 S 4 2H 2 0 

(den) 

b) Cac muoi sunfua 

• Mot so' ft muoi sunfua tan la cua cdc kim loai kiem, kiem tho, ion 
Nil/, cac muoi nao tan d(?u thuy plian manh vi cho axit sunfuhidric: 
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Vi du : 


BaS + 2H Z 0 ^=± Ba(OH) 2 + H 2 St 


A1 2 S 3 + 6H 2 0 ^=± 2A1(0H) 3 4 + 3H 2 St 


• Trat titi khong tan cua cac muoi sunfua trong ni/tfc va trong dung djch 
axit nhu sau: 


Na, K, Ca. Ba,... 

V. J 

V 

Tan trong ntidc 


Mn. Zn. Fe... Cd, Co, Ni, Sn, Pb. Cu. Hg, Ag, Au 

' s -■-V-- J S-- f* 

Khflng tan trong nirdrc, Ktiflng tan trong nitfc, 

tan trong axit khflng tan trong axit 


Hoa phan tich loi dung tr£t tti tren day de trich cac nhom cation vtfi 
nhau roi tiep tuc phan tich trong gidri han moi nhom. 

CuS + H 2 S0 4 : Khong phan ting 
H 2 S 4 - CuS0 4 -► CuSl + HzSO* 

• Ion sunfua S 2 " cung c 6 tinh khti manh: 

ZnS + - 0 2 ——> ZjiO + SO s T 
2 

• Tinh khti ro r£t cua H 2 S the hi$n chu yeti trong cac moi trirtng axit, 
trung tinh : 

H 2 S - 2e-> S + 2H + 

H 2 S + 4H z O - 8e -—>■ SO 4 2 ' + 10H* 

- Mot so sunfua khong tan c 6 mku d&c trting: 

ZnS ; CdS, Al 2 S 3 ; Sb 2 S a , MnS; CuS, PbS, HgS, Bi,S a ... 

ZnS; CdS, AI ? S 3 ; Sb 2 S 3 , MnS; CuS, PbS, HgS, BiS 3 ... 

' v- y -/ k ---' ‘-*-’ ^-v-- 

Mao trdng Mau vdng Mau da cam htfng nhat Mau den 


c) Cac oxit cua Itfu huynh 

• Lou huynh hoa hop vdi oxi cho di/Oc nhieu loai oxit : S 0 O 2 , S 2 0 3> S0 2 , 
SO 3 ,... Quan trong nhat 1& 2 oxit S0 2 va S0 3 . 

so 2 

- SOo la khi khong rn&u, mui h£c, doc, tan nhieu trong nufdc. 

- S0 2 la ni 6 t chat rat boat d 6 ng, cho duoc nhieu phan ting hoa hoc trong do 
so oxi hoa cua liftj huynh co the khong thay doi, ho5c co thay doi, tang hay giam. 

• Phan ting khong thay doi so oxi hoa 

S0 2 + NaOH-> NaHS0 3 

S0 2 + H 2 0 v H 2 SO 3 

S0 2 + 2 NaOH —> Na 2 S0 3 + H 2 0 
S0 2 + PC1 5 —-> POCI 3 4 - S0C1 2 
+ Phan ting co thay doi so oxi hoa 

S 0 2 4- Cl 2 ajihsang— > g0 2 C1 2 
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(SOCI 2 dung trong lio£ htfu c 0 , nhdm do hoa axil hufu ca thanh clorua 
axit, nhtfng clorua axit nay la nguyen lieu de san xuat nhieu dtfpc pham, 
thuoc nhuom). 


2S0 2 + O 2 v 


V 2 O ; -,.450° C 


± 2SO, 


• S0 2 la mot chat khuf kha manh tuy co kem H 2 , HI, H 2 S 

S0 2 + N0 2 -> S0 3 + NO 

S0 2 + 2H 2 0 + Cl 2 —> H2SO4 + 2HC1 

S0 2 + Br 2 + 2H 2 0-» 2HBr 4 H 2 SO, 

S0 2 + 2FeCl 3 + 2H 2 0-> 2FeCl, + H 2 S0 4 + 2HC1 

5S0 2 + 2KMn0 4 + 2H a O-> K 2 S0 4 + 2MnSO, + 2H 2 S0 4 

• S0 2 la mot chat oxi hoa 

Do'i vo'i nhtfng chat khu manh (H 2 , H 2 S, HI, CO, kim loai hoat dong) thi 
SO 2 the hien tfnli chat oxi hoa. 

S0 2 + 2CO 


500 ^-> 2CO, + Si 


boxit. 


S0 2 + 211 2 —> 2H 2 0 + Si 
S0 2 + 2Mg —> 2MgO + Si 

S0 2 + 2II 2 S-> 2H,0 + 3Sl 

S0 2 + 6 HI-> 2H 2 0 + H 2 S + 31* 

• Dieu die S0 2 : 


S + 0 2 -> S0 2 

2H 2 SO< + 30 2 —2S0, + 2H,0 
4FeS* + 110 2 ——> 8S0 2 + 3Fe*Q, 

Cu + 2I-I 2 SO, dd ——■-h- CuSO, + SO* + 2H 2 0 
2HvS0,| dd + S —-> 3S0* + 2H*0 
2II,S0., dd + C —-> CO, + 2S0,t + 2H,0 
5H,S0 4 dd + 2P —» 2H;(P0.| + 5S0,T + 2H,0 
2H,S + 30-2-► 2S0 2 T + 211,0 


r SO3 

• S0 3 Id chat long, hut nude rat manh. 

S0 3 4 H 2 0-> H 2 S0 4 4 Q 

Do phan ting tren toa nhieu nhiet lain niftic bay htfi, tao vtii SO 3 nhtfng 
giot nho nhtf siftfng. (H 2 S0 4 bao hoa S0 3 dupe goi D oleum). 

• SO 3 la chat oxi hoa manh. 

S0 3 4 2KI-> K 2 S0 3 4 I 2 

3 SO 3 + 2 NH 3 -> 3S0 2 + N 2 4 3II 2 0 
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d) Cac oxiaxit cua luu huynh 

- Luu huynh cho nipt day oxiaxit phong phu nhat. Co the phan cilia 
chung thanh 3 nhom ldn nhif sau: 


H?S0 X (x = 2—>5) H ? S ? 0 X (x = 2->8) H 2 S,0 6 (x = 2->6) 

H 2 S0 2 H 2 S 2 O 2 H2S 2 0 6 

h 2 so 3 h 2 s 2 o 3 H 2 S 3 0b 

h 2 so 4 - -- 

H 2 SO 5 H 2 S 2 0 8 H 2 Sg0g 

Quan trong nhat la axit sunfuro H 2 SO 3 , axit thiosunfuric H 2 S 2 O 3 , axit 
sunfuric H 2 S0 4 , axit peoxydisunfuric H 2 S 2 0 8 , ddng dau 1& H 2 S0 4 . 

Axit H 2 S0 4 cung la axit ddng dau trong cac axit ve mat dug dung va so' 
luung san xuat. 


AXIT SUNFURO H 2 SQ 3 | 

1. H 2 SO. la axit khong bon 

S0 2 + H 2 0 v- ± H 2 S 0 3 ^ H + + HSO 3 " :k 2H* + SO»*“ 

Neu dun ndng thi c2u\ bang chuyen dich ve phia phan huy axit H 2 SO 3 , 
neu them nipt baztf thi can bang chuyen dich ve phia phai tao thanh muoi 
sunfit va nude. 

2 . H 2 SO| co tlnh khd va tinh oxi hoa. 

• Tin / klu’t: H 2 S0 3 + - 0 2 kk -> H 2 S0 4 

2 

Khi phan dug vdi cac chat oxi hoa Cl 2 , Br 2 , I 2 , KMnO*,.. H 2 S0 3 bien 

thanh H 2 S0 4 . 

H2SO3 + I 2 + H 2 0-> H2SO4 + 2HI 

• Tinh oxi hod : Klii phan dng vdi cac chat khu manh H 2 S, HI... thi 
H 2 SO 3 hi khu thanh S hoac H 2 S. 

H 2 S0 3 + 2H 2 S-> 3Si + 3H 2 0 

3. H>SO, la mpt axit trung binh 

• Hkng so dien li ciia H 2 S0 3 Kj = 2.1 O ' 2 ; K 2 = 6.10 " 8 

• Vi la axit hai lan axit n£n tao 2 mud'i sunlit: muoi trung hoa va 
bisunfit (muoi axit). 

• Cac sunlit bi nhiet phan: 4K 2 S0 3 —— — —> 3K 2 S0 4 + K 2 S 

• Cac sunfit, bisunfit, deu tac dung vdi ede axit manh dc dang cho khi 
S0 2 bay ra. (dug dung de dieu che S.0 2 trong phong till nghiein) 

Na 2 S0 3 4- H 2 S0 4 \ oioti -» Na 2 S0 4 + S 0 2 t + H 2 0 

• Cac muoi quan trong nhat la ede bisunfit sau: NaHS0 3 , Ca(HS0 3 ) 2 , 
NaHSOn dung lam chat chong do, dung de pha huy dau vet clo hoac clo lay 
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mau con sot trong vai sau khi da lay tr&ng <cac nha mdy det thtidng dung 
phan ting nay). 

NaHS0 3 + NaCIO —> NaHSO, + NaCl 

• Cac dung dich sunfit dun soi vdi bot S cho phan ting cong thanh 
thiosunfat. 

Na 2 S0 3 dung dich + ^ 

• Nhan biet ion SO 3 " bang cac dung dich co chtia cac ion Ba 2 *, Ca 2+ , 
Mg 2 *, Pb 2+ 

AXIT SUNFURIC H 2 S0 4 

1. Tinh chat vat M: H 2 S0 4 d nhiet do thtfcmg hoan loan khdng bay hai, 
neu dun nong thi bat dau bay hoi. 

2. H 2 S0 4 loang the hien day du tinh chat cua mot axit: 

• Tac dung vdi kim loai dting tr tide hidro trong day dipn the cua kim loai 
(Luu y Pb khdng tdc dung vdi H 2 S0 4 loang vi tao PbS0 4 ket tua ngan phan 
ting tiep didn). 

• Tac dung vdi bazd, oxit baztf va mu 6 "i cua axit de bay hoi (khdng lam 
thay doi so oxi hoa cua kim loai trong cac ho'p chat). 

• Khong tac dung vdi kim loai yeu va phi kim. 

3. H 2 S0 4 d$c hut nittic manh, phan ting toa nhieu nhiet do co sit 
solvat hoa manh. 

H 2 SO 4 + H 2 0-> H 2 S0 4 .H 2 O + 19 kcal 

Vay can can than khi pha loang axit sunfuric ddc vdi node, cho tit t it 
H 2 S0 4 dac vao nude chti khdng difoc lam ngtfac lai. 


• H 2 S0 4 dac the hien tinh oxi hoa manh, do do oxi hoa difoc moi kim 
loai trti Pt va Au, oxi hod duoc nhidu phi kim vti hop chat. 



H 2 SO 4 dam ddc 

Tac dung 
voi kim 

loai 

- H 2 SO 4 ddc the hien tinh oxi hod manh, oxi hod duoc moi 
kim loai trti Pt va Au. Khi tac dung vdi kim loai cho muo'i raa 
kim loai co so" oxi hoa cao nhat. 

- Doi vdi kim loai kem hoat dong (ddng sau hidro) thi 
H 2 S0 4 chi bi kliti t.tii S0 2 

Cu + 2H 2 S0 4 j 1 -----> CuSO., + S0 4 t + 2H 2 0 

- Doi vdi kim loai trung blnh v& manh: 

2Fe + 6H 2 S0 4 d —Fe 2 (S0 4 ) 3 + 3S0 2 t + 6H 2 0 

Vdi kim loai hoat dong hoa hoc manh phan ting xay ra phtic tap: 

Zn + 2H 2 S0 4 d —> ZnS0 4 + S0 2 t + 2H 2 0 
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1 _ 

3Zn + 4H 2 SO.,-» 3ZnS0 4 + S + 4H 2 0 

4Zn + 5H 2 S0 4 - > 4ZnS0 4 4 H 2 S + 4H 2 0 

- H 2 S0 4 dac, nguoi khong tac dung vdi cac kim loai Al, Cr, 
Fe (do bi oxi hoa tren be mat tao mot dang oxit ben vdi axit. 
ngdn can khong clio phan dug tiep). 

Tac dung 
vdi phi 
kim 

2H 2 S0 4 + C ——► 2S0 2 t + C0 2 t +■ 2H 2 0 

2H 2 S0 4 + S —> 3S0 2 T + 2H 2 0 

5H 2 S0 4 + 2P —> 2H 3 P0 4 + 5S0 2 t + 2H 2 0 

Tdc dung 
vdi baza va 

oxit baza 

H 2 S0 4 + Ba(OH ) 2 -> BaS0 4 i + 2H 2 0 

4H 2 S0 4 + 2Fe(OH ) 2 -> Fe 2 (S0 4 ) 3 + 6H 2 0 + S0 2 

4H 2 S0 4 + 2 FeO-> Fe 2 i,S 0 4 )3 + S0 2 + 4H 2 0 

Tac dung 
vdi muoi 

H 2 S0 4 + BaCl 2 -> BaS0 4 l + 2HC1 

H 2 SO, + Na 2 Si0 3 -> Na 2 S0 4 + H 2 Si0 3 i 

H 2 S0 4 + Na 2 S0 3 -> Na 2 S0 4 + H 2 0 + S 0 2 t 

Vdi chat 

htiu co 

- Xuc tdc cho cac phan ring loai ni/dc (H 2 S0 4 loang Id tdc 
nhan hap nifdc con H-iSO^ dac la tdc nhan loai niftirc) 

c 2 h 5 oh — 170>c > c 2 h 4 + h 2 o 

- Klii H 2 S0 4 dac tiep xuc vdi ede chit htfu co co chufa oxi thi 
chiem doat ede nguyen to de tao niibc, hoa thanh ede gluxit 
(di/cfng, tinh bot, xenluloza ...) 

C 12 H 22 O 11 -> 12C + llHaO 

Phan dag 
vdi ede hop 
chat co 

tinh khuf 

H 2 S0 4 + 2HBr-> S0 2 + Br 2 + 2H 2 0 

H 2 S0 4 + 8 HI-> H 2 S + 4I 2 + 4H 2 0 

h 2 so 4 + H 2 S-> S0 2 + S + 2H 2 0 


4. Cac muoi cua H 2 S0 4 

• Cac muoi sunfat noi cluing rat ben vdi nhiet, chi bj nhiet phan d nhiet 
do rat cao va thirdng khong xet. 

2CaS0 4 - 14U0 ° C > 2CaO + 2SO a t + 0 2 t 

• Cac muoi quan trong nhat : Na 2 S0 4 khan dung n£u thuy tinh, MgS0 4 
dimg lam thuoc xo, (NH 4 ) 2 S0 4 dung lam phan dam, dung dich CuS0 4 bang 
diroc dung de trif sau va khil trung hat giong trtfdc khi gieo, ma dien, 
CaS0 4 .2H 2 0 dung de due ttftfng thach cao va lam bot bo xi/ong gay, 
A1NH 4 (S0 4 ) 2 v& KAl(SO 4 ) 2 .12H 2 0 (phen chua) dung de \km trong nifdc, ngoai 
ra phen chua ddoc dung trong nganh thuoc da, cong nghiep giay, chat cam 
m&u trong nganh nhuom vai. 
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• Cac mutfi sunfat d§ tan trong nifo'c (tri.f CaSO.j, Ag 2 S0 4 it tan, PbS0 4 , 
SrS0 4 va BaS0 4 khong tan). 

• Nhan biet ion S0 4 2 " nhcr ion Ba 2 * (BaCl 2 , Ba(NO :i ) 2 , Ba(OH) 2 , 
(CH 3 COO) 2 Ba) 

Ba 2# + SO/’ —> BaSO/ 


B. CAU HOI VA BAI TAP 

1. Cho 14,8 gam hon hg’p gom kim loai hoa tr! II, oxit va sunfat kim loai do 
tan vao trong dung^dich H ? S0 4 loang du thi dupe dung dich A va thoat ra 4,48 
lit khi (do 0 dktc). Cho dung dich NaOH du vao dung dich A dupe ket tua B, 
nung B d nhiet do cao thi con lai 14 gam chat r£n. 

Mat khac cho 14,8 gam hon hop vao 0,2 lit dung djch CuS0 4 2M thi sau 
phan ung ket thuc tach bo chat ran, roi dem chdng kho dung dich thi con lai 
62 gam. 

a) Xac dinh ten kim loai. 

b) Tinh thanh phan phan tram theo khoi lupng hon hop ban dau. 

hUOng dAn GIAI 


a) Ki hieu M la ton, khoi lUdng nguyen tu eua kim loai M, oxit la MO, 
MS0 4 va n M = x; n M0 = y ; n MS0< = z. 

M + H 2 S0 4 MS0 4 + H 2 t 
x mol x mol x mol 

4,48 


x = 


22,4 


= 0,2 mol 


MO + H 2 SO„ MSO,i II 2 0 
y mol y mol 

Ta c 6 phi/ong trinh: Mx + (M + 16)y + (M + 96)z = 14,8 (1) 

Cho NaOH vao dung dich A: 

MSO„ + 2NaOH + Na a SO„ 

M(OH ) 2 ——» MO + H 2 0 

n MO nhan sau khi nung la: x + y f z 
(M -f 16)(x + y + z) = 14 
Til phi/cmg trinh (1) vk (2) rut. ra z = 0,05 
n CuS0 4 = 0,2 x 2 = 0,4 

Khi cho 14,8 gam hon hop vao dung dich CuSO„ chi co M phan ufng: 

M + CuS0 4 -> MS0 4 + Cu 
0,2 mol 0,2 mol 0,2 mol 0,2 inol 
n CuS0 4 da = °> 4 - °> 2 = °’ 2 mo1 


Trong dung dich sau phan tfng vcri CuS0 4 chufa MS0 4 ban dau va MSO., 
tao thanh v& 0,2 mol CuS0 4 : 
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(M + 96)(Z + 0.2) + (0,2 x 160) = 62 
Giai ra ta co M = 24. 
b) Thanh phan: 

m M = 0,2 x 24 = 4,8g ==> x 100% = 32,43% 

14,8 

/> 

m MS0 = 0,05 X 120 = 6g => - X 100% = 40,54%' 

14,8 

m M o = 14,8 - 6 - 4,8 = 4g => 100 - 32,43 - 40,54 = 27,03%. 


2. Dot chay chat X bang lacing 0 2 vi/a du ta thu di/oc hon hdp khi duy 
nhat la C0 2 va S0 2 co ti khoi so vtfi hidro bang 28,667 va ti khoi (hdi) cua X so 
vtfi khong khf nho hon 3. Xac dinh cong thtfc phan tif, viet cong thtfc electron 
va cong thtfc cau tac cua X. 

HUONG DAN GIAI 

M ii)khico. ( \t\ so., ' 28,667 x 2 = 57,334. 


Trong hon hdp khi: Goi so mo) C0 2 la x, so mol S0 2 la y 


44x + 64y 
x + y 


= 57,334 => - = - 

y 2 


n co 1 

—— L = — . Suy ra trong hdp chat X so 
2 


mnl nmitran 


mol nguyen t (i S la 2. 

Cong thtfc dcfn gian (CS 2 ) n O z 
n chi co the - 1 vi neu n = 2; z = 0 thi Mx =152 


So vtfi khong khi 


—— > 3 . Tr4i vtfi gia thiet 
28 


M 

n = 1 vk z = 1 thi M x = 92 so vtfi khong khi —— > 3 

28 


cung tr£i vtfi gia 


thiet. Vay cong thtfc CS 2 la cong thtfc cua X. 


C 




s 

s 



. s 



3. Dung mot Itftfng dung dich H 2 S0 4 nong do 20%, dun nong de hoa tan 
vtfa du 0,2 mol CuO. Sau phan tfng, lam nguoi dung dich den 10°C. Tinh khoi 
liidng tinh th£ CuS0 4 .5H 2 0 da tach ra khoi dung dich, biet r&ng do tan cua 
CuS0 4 d 10°C la 17.4 gam. 

(Trung tarn Bdo too vd Boi diidng Can bo Y te TPHCM, ndm 2000) 

HUONG DAN GIAI 
CuO + H 2 S0 4 —> CuS0 4 + H 2 0 

0,2mol 0,2 mol 0,2 mol 


160 



m 0uO = 80 x 0,2 = 16 gam 
98x0,2x100 


m 


H.,SO, 


20 


= 98g 


M c^.,h..o = 250 gam 


Ill 


cuso. 


160 x 0,2 = 32 gam 


idling tljch sail phan tfng — ^8 + 16 — 1 14 gam. 

- Trong 114 gam dung dich c6 32 gam chat ran va 82 gam H 2 0 
Goi so mol CuS 0 4 .5H-20 ket tinh la x mol 

Khoi lvipng dung dich con lai la: 114 - 250x 
Khoi lUdng chat tan con lai la: 32 - 160x 

Do tan cua CuS0 4 la 17,4 gam, nghla la trong 117,4 gam dung dich co 
17,4 gam chat tan. 

- Trong 117,4 gam dung dich co 17,4 gam chat tan. 

(114-250x)g c6 (32 - 160x) gam chat tan. 

117,4x(32-160x) = (114 - 250x)x 17,4 
Giai ra ta co x = 0,1228 mol. 

Khoi li/crng tinh the CuS0 4 . 5 I-J 2 O tach ra: 0,1228x250 = 30,7 gam. 

4. Mot hdp chat dUdc tao thanh til cac ion M* va X 2 2 . Trong phan tuf cua 
M 2 X 2 co tong so hat proton, ndtron va electron la 164. Trong do so hat mang 
dien nhieu hdn hat khong mang dien la 52. So khoi cua M Idn hdn so khoi cua 
X la 23 ddn vj. 

Tdng so hat proton, ndtron, electron trong M + nhidu han trong X 2 2 " \k 7 hat. 
Tim cong thdc cua phan tif M 2 X 2 . 

hUOng dAn giai 

Gpi p, z, n la so proton, so" electron vk s6 ndtron trong mot nguyen til M. 
p', z’, iT la so proton, so electron va so ndtron trong mot nguyen tCr X. 

Theo dieu kien bai toan ta co phddng trinh: 


2(2z + n) 4- 2(2z’ + n’) = 164 (1) 

(4z + 4z’) - 2(n +n’) = 52 (2) 

(z + n) - (z J 4- n’l = 23 (3) 

(2z + n. - 1) - 2[(2z* +n’) + 2)| = 7 (4) 


Giai he (1), (2), (3), (4) ta dtfdc z = 19 => M la kali: z’ = 8 X la oxi. 

Cong thtfc phan til ciia hdp chat la K 2 0 2 . 

5. Cho 100 lit hon hop A gom H 2 , 0 2l N 2 . Dem dot hon hdp roi dda ve 
nhietdo va ap suat ban dau, sau khi cho H 2 0 ngung tu thu dildc hon hpp B co 
the tch 64 lit. Tron vao B 100 lit khong khi (20% the tich 0 2 ) roi dot v& tien 
hanh tuong tu tren thl thu dugc h6n hop C co th£ tfch 128 lit. Hay xac dinh the 
tich cac chat trong hon hop A, B, C. Biet cac the tich do cung dieu kien. 
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HUONG DAN GIAI 

Ph4n dfng: 2H 2 + 0 2 -> 2H 2 0 long (1) 

Sau lan phan tfng (I) hon hap c6 the tich giam: 100 * 64 = 36/ 

Suy ra V Ha (da phan lirng) + Vq 2 (da phan tfng) = 36 / 

Trong do V Hz da phan ling = 2\ 0<i = 24 / 

Sau lan phan tfng (II) hon htfp c6 the tich tiep tuc giam: 

100 + 64 - 128 = 36 l 

Chtfng to trong B c6n H 2 du, suy ra 0 2 trong hon hop A chi co 12 lit va 
da phan uTng het. 

d lan phan dug (II): 

V H2 (cung phan dng) = 24 / ; V c , phan u*ng =12 l 

M& Vq 2 trong 100/ khong khi = = 20 (/) > 12 (/) 0 2 phan dng, 

1 5 

chUng to sau phan ilng (II) H 2 da het, vi 0 2 du. 

Vq 2 du = 8 (/) 

Nhu v&y sau 2 lan phan dng V Hj : 24 + 24 = 48 (/) 

Ket luan: hh A cd: 48 (/) H 2 ; 12 (/) 0 2 ; 40 (/) N 2 
hh B c6: 24 (/) H 2 ; 40 (/) N 2 
hh C cd: 8 (/) 0 2 du; 120 (/) N 2 . 

6. Hfin hop ban dau S0 2 va 0 2 co t? khoi hoi doi vdi H 2 bang 24. Can them 
bao nhieu lit 0 2 vao 20 lit hon hap ban dau de hon hop sau co tf khoi hdi so 
vdi H 2 bang 22.4. (Biet rSng the tich cac khi do trong cung dieu kien nhiet do 
va ap suat). 

HUONG DAN GIAI 

Trong cung dieu ki§n nhiet do va 4p suat ti le the tich bang ti le so mol. 

Trong hon hap S0 2 , 0 2 co M = 24 x 2 = 48 

^ . . 64x + 32y , Q x 1 

Goi n so : x va n 0 : y, ta co: -— - 48 — 

2 2 x+y y 1 

n SOi chiem 50% hon hap; n 0o chiem 50% hon hap 

Trong 20 lit hon hap Vso f = V 0z = 10 lit hay 20 mol hon hop co n S o 2 

= n 0a = 10 mol. n 0i them 1& a 

(10 x 64) + (10 x32) + (ax32) = 22 4 x 2 
10 + 10 4- a 

640 + 320 + 32a = (20 + a)44,8 =* 12,8a = 64 a = 5 
Neu tinh theo lit thi 20 lit hon hap A can tron them 5 lit. 0 2 se duoc hon 
hap cd M : 44 f 8 (hon hap c6 d/H 2 = 22,4). 

7. Dung djch A la dung dich H 2 S0 4 , dung dich B la dung dich NaOH. Tron 
A va B theo ti le the tich V A : V B = 3 : 2 thi dddc dung dich X co chda A dd. 
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["rung hoa 1 lit dung d|Ch X can 40g dung djch KOH 28%. Neu tron A va B 
heo tl le the tich V A : V B = 2 : 3 thi dung dich Y co B d li. Trung hoa 1 lit dung 
jich Y can 29,2g dung dich HCI 25%. Tfnh nong do mol cua dung dich A va 
lung diich B. 

HUONG DAN GIAI 

40x28 no i 
riKoii = - = 0,2 mol 

100 x 50 

Goi nong do mol cua dung dich A la x va dung dich B la y. Trong 3 lit 
lung dich A (co 3x mol) vdi 2 lit dung dich B (co 2y mol) -> 5 lit dung dich X 
;o dir axit. 

Trung hoa 5 lit dung dich X can 0,2 x 5 = 1 mol KOH 

=> n HjSOl = °. 5 mo1 

H 2 S0 4 + 2KOH -» K 2 S0 4 + 2H 2 0 
y mol 2y mol 

n H 2 so 4 ty* = 3x - y = 0,5 (1) 


HhCI 


29,2x25 
100 x 36,5 


= 0,2 mol 


Neu tron 2 lit A (c6 2x mol) vdi 3 lit. B (co 3y mol) 5 lit dung dich Y co 
du baza 

Trung hok 5 lit dung dich Y c£n 0,2 x 5 = 1 mol HCI 

=> n KOH dir = 1 

H 2 S0 4 + 2KOH -4 K 2 S0 4 + H 2 0 
2x mol 4x mol 


nKOHaa = 3y - 4x = 1 (2) 

Giai he phuong trinh (1) v& (2) ta dirge x = 0,5; y = 1. 

8. Hoa tan hoan toPn 46,4 gam mot oxit kim ioai bang dung djch H 2 S0 4 
dSc, nong (vda du) thu dt/dc 2,24 lit khi S0 2 (dktc) va 120 gam muoi. Xac dinh 
cong thde cua oxit kim Ioai. 

HUONG DAN GIAI 


Goi M la ki hieu, nguyen to khoi ciia kim Ioai. Goi cOng thtfc cua oxit 
M*O y co so mol la a. 

2M x O y + 2(nx - y)II 2 S0 4 xM 2 (S0 4 ) n + (nx - 2y)S0 2 + 2(nx - y)H 2 0 
Ap dung dinh luat bao toan khoi logng: 

2 24 

46,4 + 98a(nx - y) = 120 + —— x 46 + 18(nx - y) 

22,4 


alnx - y) = 1 

(nx - 2y)a 


So mol SO*. = 


0,1 ^ (nx - 2y)a = 0,2 


2 


( 1 ) 

( 2 ) 
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TU (1) va (20 rut ra: nxa = 1,8 (3) 

ya = 0,8 (4) 

Thay gi& tri ya = 0,8 v&o phtfUng trinh (xM -+- 16y)a = 46,4 

xMa = 33,6 (5) 

Tir phuong trinh (5) va (6) ta c6: 


xMa 

nxa 


33,6 x .. 56 

- rut ra M - —n 


1,8 3 

Thay n = 1, 2, 3 ta c6 nghi&m hop 111& n = 3; M = 56; M la Fe. 
TCr phircfng trinh (3) va (4): 
nxa _ 3x 

ya y 


1,8 _ 9 x _3 
08 “ 4 ^ y ~ 4 


Cong thtfc cua kim loai oxit: Fe^CV 

9. Cho CO tac dung vdi CuO dun nong diidc hon hop chat rfin A va khi B. 
Hoa tan hoan toan A v&o H 2 S0 4 d£c, n6ng, cho B tac dung vdi dung djeh 
nude vdi trong du. Vid'l c£c phuong trinh phan dng. 

HlfCfNG DAN GIAI 


CO + CuO -* Cu + C0 2 chat ran A (Cu+ CuO dir); Khi B (CO*) 
CuO + H 2 SO, -> CuSO< + H*0 
Cu + 2H 2 S0 4 -> CuS0 4 + S0 2 t + 2H 2 0 
C0 2 + Ca(OH) 2 -> CaC0 3 i + H 2 0 


10. Hon hop A gom 2 kim loai Mg va Zn, B la dung djeh H ? SO, co nong 
do la x mol/I. 

Tri/dng hdp 1: Cho 24,3 gam A vao 2 lit B sinh ra 8,96 lit khi H 2 . 

TrUdng hdp 2: Cho 24,3 gam A vao 3 lit B sinh ra 11,2 lit khi H 2 . 

a) Hay chOng minh trong trudng hdp 1 thi hon hdp kim loai chUa tan het, 
trong trudng hop 2 axit con du. 

b) Tinh nong do x mol/I cua dung dich B va % khoi li/dng mo kim loai 
trong A. 

HlldfNG DAN GIAI 

a) Goi M Ik kl hi§u chung cua 2 kim loai. Phueng trinh phan tfng khi cho 
A vao dung dich B: 

M + H 2 S0 4 -> MS0 4 + H 2 

Truer ng hap 1: 24,3g A vao 2 lit B, sinh ra 8,96 lit H 2 (0,4 mol) 

Truemg hap 2: 24,3g A vao 3 lit B, sinh ra 11,2 lit H 2 (0,5 mol) 

Nhif vay khi hok tan cung mot lifang A vao dung dich B vdi: 
n H,so,( 2 ) “ 5 n H._,so 4 (i> thi n H (2) = l,5n H U) = 0,6 mol 

Nhtftig thuc te n H ^ (2) chi bang 0,5 mol, nen d trifdng hap 1 A ccn diT, con 
d trUdng hap 2 thi axit con du. 
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b) Trading hap 1: n lljS( , iP „ = n H s u, = °' 6 mo1 

0 4 

Cm - = 0,2 mol/lit. 

2 

Tr acing hop 2 : Goi a, b lan lifpt la so mol Mg va Zn trong 24,3g hon hop. 
Pa co: n^,,, A = n Mj = 0,5 mol 

J24a + 65b = 24,3 (1) 
ja+b-0,5 (2) 

^ (a = 0,2mol m Mg = 4,8g (%Mg = 19,75%) 

^ l b = 0,3 mol Il3y jm 2 „ = 19,5g (%Zn = 80,25%) ' 

BAI TAP Tl/ GIAI 

11. Hoa tan hoan toan mot khoi lupng m gam Fe*O y bang dung dich 
H?S0 4 dac, nong ta thu dude khi A va dung dich B. Cho khi A hap thu hoan 
loan bdi dung dich NaOH du' tao ra 12,6g muoi. Mat khac co can dung dich A 
(hi thu dupe 120 gam muoi khan. Xac dinh cong thUc cua sat oxit. 

12. Mot kim loai M tac dung vdi dung dich HN0 3 loang thu dude M(N0 3 ) 3 , 
H 2 0 v& hSn hop khi E chda M 2 va N 2 0. Khi hoa tan hoan toan 2,16 gam kim 
oai M trong dung dich HN0 3 loang thu dupe 604,8ml hon hop khi E (d dktc) co 
ti khoi hoi dci vdi H 2 la 18,45. Xac dinh kim loai M. 

13. Hoa tan hoan toan 46,4g mot kim loai oxit bang dung dich H 2 S0 4 dac, 
nong {vua du) thu dude 2,24 lit khi S0 2 (dktc) va 120 gam muoi. Xac dinh 
cong thUc cua kim loai oxit. 

14. Hoa tan hoan toan 1,805 gam m§t h6n hop gom Fe va mot kim loai A 
co hoa tri n duy nhat bang dung dich HCI thu dupe 1,064 lit khi H 2l con khi hoa 
tan 1,805 gam h5n hop tren bang dung dich HN0 3 loang, du thl thu dupe 
0,896 lit khi NO duy nhat. Hay xac dinh kim loai A va tfnh % khoi lupng cua 
moi kim loai trong hon hdp. Biet cac the tich khi do 6* dieu kien tieu chuan. 

15. Cd hai dung dich NaOH (A,; A 2 ) va mot dung djeh H 2 S0 4 (B). TrPn f\\ 
vdi A? theo ti le the tich 1 : 1 thi dupe dung dich X. Trung hoa mot the tich X 
can mot the tich dung dich B. Neu tron At vo’i A 2 theo tf le the tich 2 : 1 thi 
dupe dung dich Y, Trung hoa 30 ml dung dich Y c3n 32,5ml dung dich B. 

Tinh ti le the tich Ai va A? phai tron sao cho khi trung hoa 70ml dung dich 
Z tao ra can 67,5ml dung dich B. 

16. Dem hoa tan hoan toan mot oxit sat bang dung dich H 2 S0 4 dac nong, 
thay thoat ra V (lit) khi S0 2 duy nhat d dktc. Mat khac, sau khi khd hoan toan 
cung lupng oxit sat nhu tren bang CO 6 nhiet do cao, lay lupng sat tao thanh 
hoa tan vao H 2 S0 4 dac nong, thay thoat ra 9V (lit) khi S0 2 6 dktc. Xac dinh 
cong thOc oxit sat. 

17. Hoa tan hoan toan mot khoi lupng m gam Fe x O y bang dung dich 
H 2 S0 4 dac, nong ta thu dupe khi A va dung dich B. Cho khi A hap thu hoan 
toan bdi dung djeh NaOH du tao ra 12.6g muoi. Mat khac co can dung dich B 
thi thu dupe 120g muoi khan. Xac dinh cong thtfc cua sat oxit. 
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18. Hoa tan hoan toan mot it oxit Fe x O y bang dung djch H 2 S0 4 d$c. nong 
ta thu diidc 2,24 lit S0 2 (do 6 dktc). Phan dung djch dem co can thi thu dude 
120g muoi khan. Xac dinh cong thde Fe x O y . 

Hl/OfNG DAN GIAI VA DAP SO 


11. Phan ufng hoa tan Fe x O y 

2Fe x O y + (6x-2y)H 2 S0 4 xFe 2 (S0 4 ) 3 + (3x - 2y)S0 2 + (6x-2y)H 2 (1) 

Khi A 1£ khi S0 2 , kin' nky bi hap thu ho&n toan bdi dung djch NaOH du 
n£n chi tao muoi Na 2 S 03 

S0 2 + 2NaOH -> Na 2 S0 3 + H 2 0 
64gam 126gam 

6,4gam 12,6gam 

n Fe 2 (S0 4 ) 3 0,3 mol; n S0 2 = ~^ 7 = 0,1 mo1 


Theo phircrng trinh phan tfng (1) ta c6: 


64 

(3x - 2y) 0,1 _ 1 

x 0,3 3 


Rut ra — = —. Cong thtic sat oxit la Fe 3 0 4 . 

y 4 

12. Phiftfng trinh phan ring: 

10M + 36HN0 3 10M(N0 3 ) 3 + 3N 2 + 18H 2 0 


— mol 
10 


x mol 

8M + 3 OHNQ 3 -> 8M(N0 3 ) 3 + 3N 2 0 + 16H 2 0 

y mol 


Smol 

8 


0,3x + 


3y 604,8 
8 ' 22400 


= 0,027 




3y 


28 X 0,3x + 44 * — : 0,027 x 2 x 18,45 = 0,996 

8 

M(x + y) = 2,16 


( 2 ) 


Gi£i cac plnrcmg trinh tren ta dtftfc M = 27 (Al). 

13. Goi M la ki hi£u, khoi li/tfng nguyen ti i ciia kim loai. 

Goi cong thufc cua oxit M x O y c6 so mol la a. 

2M x O y + 2(nx - y)H 2 S0 4 -> xM 2 (S0 4 ) n + (nx - 2y)S0 2 + 2(nx - y)H 2 0 
Ap dung dinh lu£t bdo to&n khoi liTdng: 

2 24 

46,4 + 98a(nx - y) = 120 4- —— x 64 + 18a(nx - y) 


22,4 


a(nx - y) = 1 


( 1 ) 


So mol S0 2 = fnX 2y)a = 0,1 (nx - 2y)a = 0,2 (2) 


166 



TCr (1) va (2) rut ra: nxa =1,8 (3) 

ya = 0,8 (4) 

Thay gid tri ya = 0,8 vao phUtfng trinh (xM -f- 16y)a = 46,4 


xMa = 33,6 
(5) xMa 33,6 


( 5 ) 


.. 56 

. Rut ra M = —n 
1.8 3 


Tir phuong trinh 

(3) nxa 

Vi M nguyen nen n = 3 -> M = 56; M la Fe. 

(3) _ nxa _ 3x _ 1,8 _ 9 
- - - - - 


Tir phtfcrng trinh 


x 3 

y 4 


(4) ya y 0,8 
Cong thtfc cua kim loai oxit: Fe 3 0 4 . 

14. Goi x, y la so mol Fe va kim loai A. Ki hieu A la khoi ltfong nguyen 
tu‘ ctia kim loai. 

Cdc phuong trinh phdn irng: 

Fe + 2HC1 -> FeCl-i + Hj 

x mol x mol 

2A + 2nHCl 2ACl n + nH 2 

ny 


y mol 


mol 


Fe + 4HN0 a -> Fe(N0 3 ) 3 + NOT + 2H 2 0 

x mol x mol 

3A + 4nHN0 3 3A(NO: 3 ) n + nNOt -t- 2nH 2 0 

ny 


y mol 


mol 


Theo cdc phtfcrng trinh phan ting tren ta c6: 


Gi^i he phtfcrng trinh tren t.a co: x = 0,025 

ny = 0,045 

W .at khac theo khoi Itfong ciia hon hop: 

0,025 x 56 + yA = 1,805 
yA = 0,0405 

Ts phuong trinh — = -- = Rut ra A = 9n 

(3) ny 0,045 

Nghiem duy nhat la n = 3 va y = 0,015 

% Fe = 0,025x56 x 10 Q% = 77,56% 

4,805 


ny 

v + __ 

_ 1.064 

(i) 

A 

2 

22,4 

ny 
x + — 

0,896 

(2) 

3 

22,4 


(3) 


(4) 


%A1 = 100 - 77,56 = 22,44%. 

1). Goi Xi, x 2 la nong do 2 dung dich NaOH va y la nong do dung dich H 2 S0 4 
-Theo dau bai khi tron 1 1ft A] vdi 1 1ft A 2 -> 2 1ft dung dich X chtra (x-, 
+ x 2 ) nol NaOH. 
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- 2 lit H 2 S0 4 co 2y mol 

H 2 S0 4 + 2NaOH -> Na 2 S0 4 + 2H 2 0 
2y mol 4y mol 

Nen ta co: Xj + x 2 = 4y. (1) 

- N&i tr6n 2 1ft Ai v6i 1 1ft A 2 -> 3 1ft dung dich Y chtfa (2x 1 +x 2 ) mol NaOH. 
Trung hoa 3 lit dung dich NaOH can 3,25 1ft H 2 S0 4 c6 3,25y mol, nen ta co: 

2x x + x 2 = 6,5y r- (2) 

Giai he phuang trinh (1), (2) ta c6 X] = 2,5y; x 2 = l,5y 

Theo de bai, trung hoa 7 1ft Z can 6,75 1ft B co 6,75y mol H 2 S0 4 

Theo phuang trinh phan dng trung hoa: 

JiNaOH = 2n H2S Q 4 => iifsjaOH = 13,5y 

Goi the tfch 2 dung dich NaOH phai tron la a, b 1ft 
2,5ya + L,5yb = 13,5y a 3 
a + b = 7 b 7 

16. 2Fe x O y + (6x-2y)H 2 S0 4 -> 2Fe 2 (S0 4 ) :1 + (3x-2y)S0 2 + 


a mol 

+(6x-2y)H 2 0 

(1) 

Fe x O y + yCO - 

—-- > yC0 2 + xFe 

(2) 

2Fe + 6II 2 S0 4 

-> 2Fe 2 (S0 4 )3 + 3S0 2 + 6H 2 0 

(3) 


Theo (1): n S o 2 = - * 2y a 

Ci 

Q Qov 

Theo (2), (3): n SOa = -ax =5 — ^ 


9V 

V 


- = - => Fe,0 4 . 
y 4 


17. Phan ufng hoA tan Fe x O y : 

2Fe x O v + (6x-2y)H 2 S0 4 —> xFe 2 (S0 4 ) 3 + 93x -2y)S0 2 + (6x-2y)HvO (1) 

Khf A la khf S0 2 , khf nay bi hap thu hokn toan boi dung dich NaOH du 
nen chi tao muoi Na 2 S0 3 . 

S0 2 + 2NaOH -> Na 2 S0 3 + H 2 0(2) 

64g 126g 

6,4g 12,6g 

n T«tB0 4 h = ^ = °' 3m0i; n SO a = =0 ’ 2 mo1 


Theo phuang trinh phan ufng (1) ta co: 


3x - 2y _ 0,1 
x 0,3 


1 

3 


x 3 

Rut ra— = —, cong thtfc sdt oxit \k Fe 3 0 4 . 
y 4 

18. 2Fe,O y + (6x-2y)H 2 S0 4 -> xFe 2 (S0 4 )3 + (3x-2y)S0 2 T + 

+ (6x-2y)H 2 C 

120 

n S0 2 = O’ 1 mo1 ; n Fe 2 (S0 4 ) 3 = 400 =0 ’ 3 mQl 


3x - 2y 0,1 _ x 3 



Chitting 8 

TOC DO PHAN LfNG VA CA N B ANG H OA HQC 


A. KUEN TH0C Cd BAN CAN NHd 
1- T oc cl$ pkan linq koa k<?c 

1.. Cong thufc tong quat tinh toe do phan dng trong khoang thdi gian td t] 
d£n t 2 1& : 


v = ± 


AC 

At 


t2- 


Trong do: 

• v la toe do trung binh cua phan ting trong klioang thdi gian t) 

• +AC la bien thien nong do chat san pham 
-AC Id bien thien nong do chat thani gia. 

2J. Bieu tilde tinh to'c do phan dng: 

Vi du : N 2 + 3H 2 ^ 2NH 3 

V = k.fN-J.IH^ k la h&ng so toe do phan dug. 

2!. Toe do phan dng tAng khi: 

a) nong do chat phan ting t&ng. 

b) ap suat chat phan dng t&ng (neu la chat khi). 

c) nhiet do tang. 

Sd phu thuoc toe do phan dng vao nhiet do ddoc tinh theo cong tilde sau: 


v. = v t .k f 
t 2 q t 


t 2 ~ t 
10 


v tl , v, 2 la toe do phan dng d nhiet do t ( , t 2 

k, la he so nhiet do cho biet to'c do phan dng tang len bao nhieu 
lan khi nhi$t do tang len 10°C. 


II- Cdn bdnq koa kpc 

1. Can b&ng hoa hoc 

- Can bhng hoa hoc Id trang thdi cua phan dng thuan nghich khi toe do 
phan dng thuAn bang toe dp ciia phan dng nghjeh. 

- Ildng so can bang K cua phan dng xac dinh chi phu thuoc vko nhiet 
do. khong phu thuoc vao nong do chat phan dng. 

2. Nguyen U Lc Chatelier 

Sd chuyen dich can bhng la sd pha vo can bang cu, chuyen sang mot 
trang th£i can bang mdi do the dong cua b&n ngohi (sd bien doi nong do, dp 
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suat, nhiet do) diftfc the hien trong nguyen li Le Chatelier. 

a) Khi t3ng nong do mot chat nao (trti chat ran) trong can bang, can bang 
se chuyen dich theo chieu phan ting lam giam nong do chat do va ngi/Oc lai. 

b) KJii tang ap suat chung cua h$ can bilng, can bAng se chuyen dich 
theo chieu plian ting co so' mol khi it hon v& ngtftfc lai. 

Ltfu y: Khi phan ting cf trang th£i can b&ng, neu so mol khi a hai ve 
cua phuang trinh bang nhau thi khi tang ap suat. can bang se khong chuyen 
dich. 

c) Khi tang nhiet do, can bang se chuyen dich theo chieu phan ting 
thu nhi^t va ngiitfc lai. 


B. CAU HOI VA BA I TAP 

1. Hai mau da voi hinh cau co cung the tich la 10,00cm 5 

a) Tinh dien tich mat cau cua moi mau da do. 

b) Neu chia mpt mau dti tren thanh 8 qua cau bang nhau, moi qua cau 
c6 the tich la l,25cnv*. So sanh tong dien tich mat cau cua 8 qua cdu do vtii 
dien tich mat cau cua mau da 10,00cnv\ 

Clio moi mau da tren (mot mau vtii the tich 10,00cm 1 , mau kia gom 8 
qua cau nho) vao moi coc deu clitia dung dich MCI cung nong dp. Hoi toe do 
phan ting trong coc nao ldn hern? Giai thich. 

HlfCJNG DAN GIAI 


a) Dien tich mat cau cua moi mau da: 

Ap dung edng thtic tinh the tich va dien tich khoi cau: 

V = — jt.r 3 ; 10 = -nr 3 -> r = 

3 3 V 4.7t 


\( 30 f 

= 4.3.r = 4.77. ft - ! -» 

Vl4.71 J 


S = 4.71.2/5.7 . 


b) S llllA = 4.n. =471^09 -> ^ S llll0 = 32.71^09 


X s 


nho 


32.71.^09 „ „i—— „ 

- - = k = = 8.f0,016 = 2 . 

S| 4n 4.7t.3fV7 

Toe do phan dng trong coc chtfa 8 qua cau nho se ldn hon, do dien tich 
tie'p xuc vdi dung dich HC1 Ida hon. 

2. Co can bang sau: 

2A (k) + 11 (k) C (kl t D (k) 

Clio 10 mol khi A va 4 mol khi B vao 1 binh dung tich 8 lit a nhiet do 
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khong doi 20”C. Khi dat can bang trong hon hop cbn lai 307f li/ong chat B 
ban d& u. Tinh cac gia tri K,, va K c cua phan tfng tai nhiet do tren. 

HUONG DAN GIAI 

2 A + B ^ C + D 
Ban dau: 10 4 

Phan tfng: 2 x 4 x 0,7 4 x 0,7 4 x 0,7 4 x 0,7 

Can bdng: 4,4 1,2 2,8 2,8 

Nong do luc can bang: 

[A] = 0,55M; fBl = 0,15M; [C) = [D| = 0,35M 

Kc- °» 35 :°> 35 =2,7 


(0,55)‘ x 0,15 


K„ = K, (RT) Jm = Kc 


' 22,4 
v 273 


-l 


x 293 = 0,1123. 


3. Co can bang: 

COCl 2 (k) ?=± CO (k) + Cl, (k) 

Cf 550"C, latm mile do phan buy ciia COCl 2 la 117c. Tinh K,„ K t . 

HlIONC, DAN GIAI 
COC1, ^ CO + Cl, 

Ban dau: 1 

Phan ting: a a a 

Cdn bang: 1 - a a a 

Pa 


Pco = Pa, = 


1 + a 




Vr 


1 COCl 2 

= 


-P. 


1 -a 
1 + a 


P(() P(:i 2 P.a 2 „ 1 x (0,77) : 


coci, 


1 - a* 


1 ~(0.77) 2 


= 1,456 


K r = K„ (RT) 1 = 1,456 


22, 4 x 823 
273 


= 0.0215. 


4. Co can bang sau: N 2 0 4 (k) ^ 2N0 2 (k) 

a) Clio 18,4 gam N 2 0 4 vao binh kin dung tich 5,904 lit cf 27 ’C. Luc can 
b<lng, ap suat cua lion hop khi trong blnh la latm. Tinh ap suat rieng phan 
ciia N0 2 va N 2 0,, luc can bang? 

b) Neu giam dp suat cua lie luc can bang xuong con 0,5 atm thi ap 
suat. rieng phan cua N0 2 vd N 2 0 4 luc nay la bao nhieu? Ket qua c6 phu hop 
vdi nguyen li Le Chatelier hay khong? 
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a) 


n *'A 


HUONG DAN GIAI 
m 18,4 


M 92 
N>0 1 

Ban dau : 0,2 mol 

Luc can b&ng : 0,2 - x 

Tong so mol cdc chat co trong he luc can bang: 
(0,2 - x) + 2x = 0,2 + x (mol) 

PV 1.5,904 


= 0, 2 (mol) 

=* 2N0 2 

0 mol 
2x 


0,2 + x = 


= 0,24 (mol) 


HT 0,082.(273 + 27) 

O day x la so mol N 2 0 4 br phan buy theo phan ting khi dat den can bang: 
x = 0.24 - 0,2 = 0,04 (mol) 

So mol NO 2 luc c&n b&ng: 0,04 x 2 = 0,08 (mol) 

So' mol N 2 0 (1 luc can bang: 0,2 - 0,04 = 0,16 (mol) 

So mol khf N 2 0 4 gap doi so mol khi N0 2 nen dp suat ciia N 2 0 4 cung 
gap hai lan dp suat ciia N0 2 . 


Vay: 


p no 2 = l(atm) 


va 


2 

P N 2 0., =-(atm) 

(P, =— RT) 

' V 


K„ = 


p mo 2 

P N 2 0., 


b) Trucmg hop giam dp suat cua he luc can bang xuong bang 0,5 atm, ta 
dat P K t 0 . } khi can bang la p thi dp suat cua N 2 0 4 khi can bang la : (0,5 - p). 


Tir do: 


K„ = — = 


6 0,5 -p 

P N0 , =0,217 (atm); 


6p" + p - 0,5 = 0 


n 2 o., 


= 0,283 (atm) 


Ket qua: 


NO., 


0,217 


P N,0, °> 283 


= 0,77 


So sdnh vtii trtidng hop tren: 


Ket qua: 


NO. 


1 3 


P NoO 




2 =-.- = 0,5. 
3 2 
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Vay khi giam ap suat. ciia Ik. 1 xuong thi can bilng chuyen dich sang 
plnia lam tang ap suat cua lid len, nghia la sang pin'a co nhieu phan t li khi 
hwn (tir trai sang phai), (lieu do phu hop vdi nguyen li I a\ Chatelier. 

5. Cho klii H 2 S vao binh chan khong dung tich khong doi a 71 IK. Cf 
nlniet do n&y sir phan buy H>S co the bo qua. Ap suat trong binh la 0,6 atm. 
N<ang nhiet do ciia binh len 1185K thi ap suat trong binh la 1,07 atm. 

Hoi 6 1185K, khi H 2 S co bi phan lniy theo pluitfng trinh sau khong ? 

H.S <k) ^ H 2 (k) + - S n (k» 

n 


Tinh ap suat S„. 

HUONG DAN GIA1 


Gia sir a 1185K, H 2 S (k) khong bj phan huy thi so mol H 2 S khong doi 
- a mol. 

P l= T l 

p. T, 


Vay H 2 S (k) d 1185K da bi phan huy. 

H 2 S (k) ^ H, (k) + -S„ (k) 

n 

ban dSu: a 0 0 (mol) 


Thu' lai: 


P,V = aRT, 
P 2 V = aRT, 
1,07 1185 

0,60 * 711 



x 

can bdng: a - x x — (mol) 

n 

So mol hon hop sau phan ufng cua H 2 S va H. ; bang so mol H 2 S ban 


=> 


P,V = aRT, 
P'V = aRT., 


Vdi P HjS I- Ph 2 - P' 


2k p _ 0.6 x 1185 

P, “ T, ^ ~ 711 

p S„(khi)= i- 07 ~ 1.00 = 0,07 atm. 


1,00 atm 


6. Cho kill etan v&o 1 binh kin the tich khong d6i, dp suat khi trong binh 
do dt/ac la 150 mmHg, sau 50 giay ap suat do dtftfc Id 200 mmHg. Hay tinh: 

a) Ap suat ri£ng phdn cua C 2 H 6 (k), H 2 (k), C.>H A (k) tai t = 50 giay. 

b) Toe do phan tfng do theo mol.tf’.s . 

c) Do phan li ciia CaHg. 

Biet ring thi nghiem difoc thifc hien tai 350"C. 
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HUONG DAN G1AI 

a) C*H (; (k) -> C 2 H„ (k) + H 2 (k) 

Ban dau : 150 

Phan tfng a a a 

Sau phan ting : 150 - a a a 

150 - a + a + a = 200 => a = 50 

=> p c 2 h., = p h 2 = 50 mmHg 

P c 2 H fi = 150 - 50 = 100 mmHg. 
d[C 2 H 6 j 


b) V 1Mi = 


dt 

PV = nRT 


Cong nhan khi 11 tuting nen: 


n P c _50_ 273 

V ~ RT " 760'22,4.623 


= 1. 287.10 3 mol/1 


,3 


V |uJ = 1- 287 10 _ = 2,57.1CT 5 mol/1.s. 
50 


0 


a = 


Eil 

P d.k. 


50 

100 


= 0,5 = 50%. 


7. Thifc nghiem cho biet: sau 0,75 giay thi 30ml dung dich KOH 1M trung 
hoa vtia het 30ml dung dich H 2 S0 4 0 : 5M. Hay xdc dinh toe do cua phan ting 
do theo ltftfng KOH va theo litong H 2 SO,,. Ket qua thu duqc 6 moi trufemg hqp 
d6 co hop li khong? Tai sao? 

HUONG DAN G1AI 


iikoh = 0,03; n H so, = 0,015 ; = 2 

n n 2 so, 

do do phan ting xay ra : 2KOH + H 2 S0 4 = K 2 S0 4 + 2H 2 0 (1) 

To*c do trung binli ciia phan ufng (1) tfnh theo ltitfng 

- KOH 1 k: — = - = 0,04 (mol/giay). 

At 0,75 

- H 2 SO.i 1&: — = ——- - 0,02 (mol/giay). 

At 0,75 

Nhtf vay ket qua hop li, mac du he so cua hai ch§t khong trung nhau d 
phan ting (1) nhung a day co sti bien thien so mol thay cho bien thien nong 
do. 


bAi TAP NANG CAO 

8. Phan ufng : 2N 2 O r> -» 4N0 2 + O a 

Lam thi nghiem d 30"C thu dtitfc ket qua : 
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IN 2 O 5 J (mol/lit) 

Toe do phan tfng (v) (mol l ’.s ’) 

TNI 

0,170 

1,39.10 5 

TN2 

0,340 

2,78.10 r ‘ 

TN3 

0,680 

5,56.10 s 


a) Viet bieu there tinh toe do phan tfng. 

b) Tinh hang so toe do phan ufng 

c) Tinh tO'c do phan tfng a 30'C khl [N 2 0 5 ] = 0,54 mol/llt. 


Sk Tai 25°C phan ufng: 2N 2 O ft (k) -> 4NO (k) + C 2 (k) co hang so toe do la 
k = 1,8.10 ' s bieu thtfc ttfc d6 phan tfng C = K.Cv )0r . Phan tfng tren xay 

t j 

ra t:rong b'mh kin the tich 20,0 lit khong doi. 

Ban dau ltfdng N 2 0s cho vtra day binh, d thcri diem khao sat ap suat 
riemg phdn cua N 2 0 5 la 0,070 atm. Gia thiet cac khi deu la khi li tudng. 
Tinh toe do phan tfng. 

10. Doi vdi phan tfng: 2NOC1 ^ 2NO + Cl 2 . Nang ltftfng boat hoa bSng 

100 kJ/mol. Cf SOO^K hang so toe do bang 8.10" h mol'U.s" 1 . Tinh h&ng so toe 
do 6' 400°K. 

11. Cho 0,03 mol N 2 0 4 (k) vao binh chan khong dung tich 0,5dm 1 duy tri 
d 45°C xay ra phan ufng: 

N 2 0 4 (k) 2N0 2 (k) 

Khi can bang dtfdc thiet lap co 63% N 2 0 4 bi phan huy thanh N0 2 . 
Tinh hang so K cua phan tfng. 

12. Hhng so can bang K p cua phan tfng: 

CO (kh) + H,0 (kh) ^ C0 2 (kh) + H 2 (kh) d 986°C la 0.63. 

Mot hon hop 1 mol hoi node va 3 mol CO dat den can bang d nhiet do 
nay dotfi ap suat chung 2 atm. Hoi: 

a) Co bao nhieu mol H> doac tao thanh trong he luc can bang. 

b) Ap suat rieng phan cua moi khi luc can hang la bao nhieu ? 

13. Cho phan tfng 2S0 2 (k) + 0 2 (k) ^ 2SO ;< (k) biet d TOOK va ap suA't 1 

atm thanh phan cua he khi can bang la 0,21 mol S0 2 ; 10,3 mol SO», 5,37 
mol 0 2 vk 84,12 mol N 2 . 

Hay xac dinh: - Hang so can bang K,,. 

- Thanh phan cua h6n hap ban dau. 

- Do chuyen h6a cua S0 2 SO ;I . 

14. Cho phan tfng: 2S0 2 (k) + 0 2 (k) ^ 2SO ; * (k) + 44 Kcal 

a) Gia stf d nhiet do T, mot bon hop can bang trong mot binh cau 1 lit 
co thanh phan sau day: 

SO3 = 0,6 mol; S0 2 = 0,2 mol; 0 2 = 0,3 mol. Tinh K<; ? 
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b) Gia sii the tich blnh chura tang gap doi a nhiet do T, hon hup c 6 
thanh phdn tr&n se bien d 6 i nhu th£ nao? 

c) Neu t£ng nhiet do len, can bang se chuyen theo chieu nao? 

d) Dir doan diPu kien dung de thuc liien sir dieu che S0 3 trong cong 
nghiep tren phi/ang dien can bang hoa hoc va tren thuc te san xuat. 

15. Clio can bang : N 2 0 4 ^ 2N0 2 . 

Cho 18,4 gam N 2 0 4 v&o binh chan khong dung tich 5,9 lit d 27°C. Khi 
dat tdi trang thdi can bang, ap suat dat 1 atm. Cung vori khoi li/tfng do cua 
N 2 0 4 nhiing a nhiet do 110°C thi of trang thai can bang neu ap suat van 1 
atm thi the tich lion hop khi dat 12,14 lit. 

a) Tinh % N 2 0 4 bi phan li d 27°C va 110°C. 

b) Tinh hang so' can bang d hai nhiet do tren, til do rut ra phan ufng 
toa hay thu nhiet. 

16. Cho n mol ruou etylic va 1 mol axit axetic vao binh cau roi them nude 
vao cho duoc 100ml. Tao dieu kien thuc hien phan ling este hoa cho den khi 
dat trang thdi can bang co K tb = 4. 

a) Thiet lap bieu thtfc can bang va tim n 6 ng do cua este theo n luc can bang. 

b) Hieu suat phan ufng este c 6 tuy thuoc vdo n khong? 

c) Cho n = 2 . Tim khoi lupng este thu dupe. 

Biet phan tfng este : CH n COOH + C 2 H 6 OH ^ CH :t COOC 2 H 5 + H 2 0 

17. a) Bua toan bo 11,2 lit NH 3 tren vdo mot binh khi co V = 1 lit va 
nung mpt tlicri gian d nhipt dp khdng doi. Khi dat den can bang co 40% NH 3 
bi phan tach thanh N 2 va H 2 . Tinh K^,. 

b) Neu a nhiet dp nay ngtfcri ta lay het NH 3 ra khoi hp thong, can 
bang se chuyen dich theo chieu nao? Tinh so mol N>, H 2 , NH 3 khi dat den 
can bang mdi. 

18. Cho can bang hoa hoc: 

N 2 + 3H 2 ^ 2NH„ AH = -92 (kJ/mol) 

a) Neu ban dau n N2 : n H<2 =1:3 khi hp dat trang thai can bang dr 

450°C, 300 atm thi NH 3 chiem 36% the tich. Tinh hang so can bang K p . 

b) Gitf nhiet dp khdng doi (d 450°C) can tien hanh dtfdi ap suat bao 
nhieu de khi dat tori trang thdi can bang NH 3 chiem 50% the tich? 


DAP SO VA HtfdNG DAN GIAI 


8. v = k.|N 2 OfJ a 

v \ = k(0,170) a = 1,39.10 5 
v 2 = k(0,340) a = 2,78.10“ 5 
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(0,340)* 2,78.10 5 

v, (0.170V 1.39.10 5 


= 2 A = 2 a = 1 


af Bicu thufc tinh toe do : v - k|N- : 0,|. 


bl k = 


1.39.10" 5 

0,170.10 


= 8.176.10's ’. 


c) Khi INaOsl = 0,54 mol/h't => v = k.|N,0-l 
v = 8,176.10’ 5 (s‘ 1 ).0,54 mol/lit = 4.415.10 ' moW, s '. 
9. Ta co toe do phan ijfng tinh theo bieu there: 

V = kC Na0 . 

Ta da co k, can tinh C N «p. tai diem dang xet. 


PiV = n,RT ^ C N o = — = P, : RT 

- •-> v 

C N o = 0,07 : 0,082 * 298 = 2,8646.10 :i mol' 1 

Z 3 


TCr <1) ta suy ra 

V |)hinihlK = 1,8.10"” x 2,8646.10 ’ = 5,16.10 " mol.P's' 1 . 


10. lg 


ig 


k r 


E 

1 

1 1 

2.303R 1 


"t 2 . 


■400 


10 - 


1 


1 'I 


8.10' 6 2,303.8,3141300 400, 

=5 k 40( ) = 5.9.lO' 4 mol' 1 .1.s' 1 . 

11. Xet phan ting: 



N A (k) -,= 

* 2NO, (k) 

So mol ban d&u: 

0,003 mol 

0 mol 

So mol phan tfng: 

x mol 

2x mol 

So mol khi can bang: 

0,003 - x 

2x 

x = 0,003.— 
IOC 

= 0,00189 mol ; 


(II 


(21 


(3) 


So mol N 2 0 4 = 0,003 - 0,00189 = 0,00111 mol ; 
So mol NO -2 = 2.0,00189 - 0,00378 mol 
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IN,O,I = 0,001 — = 0,00222 mo 1/1 
0,5 

IXO,I = Q,<10,i ' 8 = 0,00756 mol/1 
0,5 

K, = 100075611 0 _,_ 

10.002221 

12. CO + 11,0 ^ CO, + H 2 

Bandiu 3 1 0 0 

|| 3 x 1-x x x 

Tong so mol kill tai thcfi diem can bang: 
X" =3 x+l-x+x+x=4 


K,. = 


— PC—PC 

4 4 


_ 

Pcc,• P|I ,o 3 * (I x| P pQ 

4 ' 4 


= 0,03 


O, 37x^ + 2,52x - 1,89 = 0 
X = 0,68 : pliu hap 

vay so mol H 2 tai thori diem can bang = 0,68 mol 
n COf = nH 2 = 0,68 mol 

n NO = 3 - x = 2,32 mol 
nji O = 1 — x = 0,32 mol 

Ap suat rieng phan moi khi 

p = p = -PC = .2 = 0,34 atm 

H * co * 4 4 

P, „ = ^^PC .2 = 1,16 atm 


4 

1 - X 


11,0 


0 3? 

PC -——.2 as 0,16 atm. 


4 4 

13. - So mol khi b trang thai can bAng: 0,21 + 10,3 + 5,37 + 84,12 - 100 mol 
Thanh phan r/ < khi khi co can bang: 0,21 f > SO.; 10,30# 0 2 ; 12# N 2 

Ap suat d dieu kien can bang 700''K va 1 atm 

9,1030) 2 


K,. = 


= 4,48.10 


(0,0021 ) 2 X 0,0537 
Thanh phan ciia lion hap ban dau 
0/21 + 10,30 = 10.5a mol S0 2 
5.37 + 5,15 = 10,52 mol 0, va 84,12 mol N, 
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Do chuyen hoa SO_ > SO : 

a = = 0,98 - 98'> 

10,51 

14. a) 2S0 2 + O z ^ 2SO : + 14kcal 

K, = - = 30 (mol/I; 1 

0,2“.0,3 

b) V binh tang gap 2 -> nong do moi char giam 2 lAn 

i 0,6 f 


[SO, l 2 1 2 J 
[SO, f 10., I . 02 V* 03 

i 2 . 2 


= 60 > Kr 


> can b&ng phai chuvon thoo chiou nghicli 

c) Tang nhiet do: can bang chuyen iheo chiou thu nhict la chiou nghjch. 

d) Dir (loan: 

- Lf thuyet: giam t‘\ tang p, tang nong do S0 ; . va Ogiam nong do SO 
Thu'c to: t' } : 100 - 500 0 p: 30 at xiic lac: V 2 0*. 

15. a) So mol N,0,j ban dan: n (! = 18,4 : 92 - 0,2 mol 



NvQ; 

^ 2NO, 

Bd: 

0,2 

0 n<t = 

Ph u: 

X 

2x 

Sau: 

(0.2 - x) 

2x n, = 

So mol bon hap kin sau la: 

i n 9 

i v 1 *— 

1 x 5,9 273 

V u,z 

T X|) - 

22.4 (273 4 27) 


= 0,23969 


=> x, = 0,03969 => «XN 2 0, bi phan buy = x 1000 = 19,845'* 

1 12 14 2^3 

Va 110 C la: (0,2 + x) = - : —x-= 0,3863 

22,4 (273 i 110) 

> x :; = 0,1863 'rN .O, hi phan Iniy = ——— x 100O = 93.1 5T . 

0,2 

b) Tilth K: 


[NO,] 2 

f 2x f 

Ivj 

4x 2 

1 n 2 o 4 1 

; 0,2- x ' 

V(0,2 - x) 


v V 



O' 27’C : V, = 5,9 lit; x, = 0.03969 mol 


179 



K = 


4 x (0,03969V 


= 6,66.10 


-3 


5,9(0.2 - 0,03969) 
d 110°C: V 2 = 12,14 lit; x 2 = 0,1863 mol 
4 x (0,1863) 2 


K = 


= 0,8347 


12,14(0.2 -0,1863) 

Ta thay khi nhiet do tang so mol N 2 Ch phan huy tang va hang so can 
bang cung tang phan ring thu nhiet 

16. Phitong trinh phan dng este hoa : 

ch 3 cooh + C2H5OH ^ cii; t cooc 2 H5 + h 2 o 

C 1 mol n mol 0 0 

111 — x n - x x x 

a) Goi x la n6ng d6 estc luc can bang, 
xxx 


Ta co: K cl) = 


= 4 


(n - x)(l - x) 

Vrii dieu kien x < n va x < 1 : 3x 2 - 4(n + l)x + 4n = 0 
2(n l)±2Vn 2 n +1 


- > 


X = 


Vrii x < 1 co nghiem : x = —(n + 1 - Vn 2 - n + 1). 

3 

b) Hieu suat phan ring este hoa: 

x So mol este 2 /“I " 

1 So mol axit 3 

Nen hieu suat tuy thuoc vao n. 

2 

c) Khi n = 2 x = — (3 — V3) = 0,866 mol/1 so mol este luc can 

3 

bang c6 phricmg trinh : x = = o,086 mol 

1000 

Vay = 88 x 0,0866 = 7,62 gam. 

17. a) Khi nung NII 2 bi phan li : 2NH :l N 2 + 3H 2 
»NH;, nhanii = 0,5.0,4 = 0,2 mol 
Khi can bang, ta co: 

n N* = ^ n NH ;l =0,1 mol 

n H = 0,3 mol 


n NH 3 con lai = 0,5 - 0,2 = 0,3 mol 
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Hang so can b&ng: 


in 2 iiiy ,{ 
inh 3 1 2 


0,1.033 
032 


= 0,03 <vi V = 


11 ). 


b) Neu lay NH :l ra khoi he, can bang se dich chuyen theo chieu nghich 
(cho NH ; <) 

Ban dau : [NH : J = 0; fN a | = 0.1M; [HJ = 0,3M 


Gia s il c6 x mol No phan tog vcri 3x mol H 2 cho ra 2 mol NH : < (x < 0,1) 
Khi den can bang men ta co: 


(N,| = 0.1 - x (M); fll 2 l = 0,3 - 0,3x (M); [NH :{ ] = 2x (M) 
Vi t° khOng doi nen K = 0,03 


0.03 


|N 2 II h 2 f 

INH3I 2 


-> 3x“ - 0,8x + 0.03 = 0 
-> x = 0,22 (loai vi x<0,l)vx - 0,045 
Vay so mol a trang thai can bang mdi la: 
n M . ; = 0,1 - 0,045 = 0,055 (mol) 

n H>) = 3.0,055 = 0,165 (mol) 

nMH-t - 2.0,045 = 0,09 (mol). 

118. Plu/cmg trinh hoa hoc ciia phan tog: N*> + 3H 2 ^ 2NH :i 

a) Goi x,, x 2 , x,* lan lutft la % the txch (cung la % so mol) a trang thai 
can bang cua N 2 , H 2 , NH.t ta c6 ti le so mol N, : H 2 van la 1 : 3 va nhi/ vay thi 


0 64 

k.i = 0,36; x, = ■ - ---- = 0,16 ; x 2 = 0,48 

4 


- = 8,14.10-*. 

«> ^ <- r 1 ^ in a o v> o r\r\/. 


Vay : K,, = K,.p = — 

0,16 .(0,48)’ .300 
h) Theo (lieu kien can bflng khi gitf he o’ nhiet do khong doi: 
x :1 = 0,5 ; x, = — = 0,125 ; x, = 0,375 


=> K = 


4 

(0,5) 2 


0,125.(0,375)’ 1 . p 


— = 8 ’ 14 ’ 10 


TCr do rut ra p. 
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